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We don’t pack an engineer into each new Citation Kit 


.- the engineering built into each kit 
is so precise that the unit constructed 
in the home will be the equal of the 
factory-produced instrument. 


It is far more difficult to design a kit 
than to produce a completely manufa 
tured product. In the plant the engine 
can control his design from the 
of inception until the final packaging. The 
kit builder has only his tools, his ingenuity 
and little, if any, test equipment 

Therefore, the complex process of in- 


moment 


plant production and control which guar- 
antees the fine finished product must 
somehow be embedded in the kit design 
The Citation engineering group at 
Harman-Kardon, headed by Stewart 
Hegeman, has succeeded in doing just this 
in the design of the new Citation I, Stereo- 
phonic Preamplifier Control Center and 
Citation I, 120 Watt Stereophonic Power 
Amplifier 

Only heavy duty components, operating 
at tight tolerances, have been selected for 
the Citation Kits. As a result, even if every 
component is operated at its limit 
as this possibility is the instruments will 
perform well within their specifications 
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Rigid terminal b yards are provided 


mounting resistors and conden 


THE CITATION 
mounted, these components ar 
tightly between turret lugs. Le 
is sharply defined. The uniform sj 
components and uniform lead length 
insure the overall stability of the unit 
Improper routing of leads 
long leads, can result in unstabl 
ance. To prevent this, the Ci ion Il 
equipped with a template to cons 
Cable Harness. The result 
just the right length and in 
place to achieve perfect perform 
rhes« truly remarkabl achi 
Control Engineering are onl 
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many exciting new developments 
design from the Citation Divisio 
Harman-Kardon 

THE CITATION I, Stereophonic Pre- 
amplifier Control Center, is 


designed instrument, reflecting engineering 


. ‘ - 
brilliantly 


idvances found only in the best professional 
equipment. The control over program mat 
rial offered by the new Citation I enables tl 
user to perfectly re-create every charact 
istic of the original performance. (The Cita- 
tion I — $139.95; Factory-Wired — $239.95; 
Walnut Enclosure, WW-1 — $29.95 
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BETTER...MORE COMPLETE...LOWER COST... 
WITH NATIONAL SCHOOLS SHOP-METHOD 
HOME TRAINING! 


you can afford! ’ 


in TELEVISION 


RADIO- ELECTRONICS 


BETTER...Training that is proved and tested 
in Resident School shops and 
laboratories, by a School that is 
the OLDEST and LARGEST of 


its kind in the world. 


MORE COMPLETE... You learn ALL PHASES of 


Oh tromics 


Television-Radio-Electronics. 


LOWER COST... Orher schools make several courses 


out of the material in our ONE 


MASTER COURSI 


. and you 


pay more for less training than 


you get im our course 


LOW TUITION! 


‘ 


TOP PAY...UNLIMITED OPPORTUNITIES 
LIFETIME SECURITY CAN BE YOURS! 


You are needed in the Television, Radio, and Electronics industry ! 
are in growing demand at excellent pay— in 


Trained technicians 


at ONE 


You get all information 
by mail... You make 
your own decision... at 
home! NO SALESMAN 

WILL CALL 


ALL PHASES, including Servicing, Manufacturing, Broadcasting and 


Communications, Automation, Radar, Government Missile 


NATIONAL SCHOOLS SHOP-METHOD HOME 
TRAINING, with newly added lessons 
and equipment, trains you in your 
spare time at home, for these unlim- 
ited Opportunities, including many 
technical jobs leading to supervisory 
positions. 


YOU LEARN BY BUILDING EQUIPMENT WITH 
KITS AND PARTS WE SEND YOU. Your 
National Schools course includes 
thorough Practical training—YOl 
LEARN BY DOING! We send you 
complete standard equipment of pro 
fessional quality for building various 
experimental and test units. You ad 
vance step by step, perform more than 
100 experiments, and you build a 
complete TV set from the ground up, 
that is yours to keep! A big, new TY 
picture tube is included at no extra 
charge. 

EARN AS YOU LEARN. We'll show you 
how to earn extra money right from 
the start. Many of our students pay 
for their course—and more — while 
studying. So can you! 


RESIDENT TRAINING AT LOS ANGELES 


if you wish to take your training in our Resident 
School at Los Angeles, the world's TV capital, 
start NOW in our big, modern Shops, Labs and 
Radio-TV “Studios. Here you work with iatest 
Electronic equipment professionally installed 

finest, most complete facilities offered by 
any school. Expert, friendly instructors. Personal 
attention. Graduate Employment Service. Help 
in finding home near school and part time 
job while you ltearn. Check box in coupon for 
full information 
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NATIONAL SCHOOLS : 





Projects. 


LESSONS AND INSTRUCTION MATERIAL ARE 
UP-TO-DATE, PRACTICAL, INTERESTING. 
Every National Schools Shop-Method 
lesson is made easy to understand by 
numerous illuscrations and diagrams. 
All instruction material has been de- 
veloped and tested in our own Resi 
dent School Shops, Laboratories and 
Studios. 

SEND FOR INFORMATION TODAY... it can 
mean the difference between SUCCESS SHOP-METHOD HOME TRAINING 
and failure for you! Send for your COVERS ALL PHASES OF INDUSTRY 
FREE BOOK “Your Future in 1 
Television-Radio-Electronics’’ and ‘ 
FREE Sample Lesson. Do it TODAY, 
while you are thinking about your 
future. It doesn't cost you anything 
to investigate ! 


YOU GET... 


19 Big Kits—YOURS TO KEEP! 
Friendly. Instruction and Guidance 
Job Placement Service 

Unlimited Consultation 
Diploma—Recognized by industry 
EVERYTHING YOU NEED FOR 
SUCCESS! 


Television, including Color TV 
Radio AM & FM 

Electronics for Guided Missiles 
Sound Recording and Hi-Fidelity 
FCC License 

. Automation and Computers 
Radar & Micro-Waves 
Broadcasting and 
Communications 


NATIONAL ‘eciiitat SCHOOLS (9 


GET THE BENEFITS OF OUR OVER 
50 YEARS EXPERIENCE 
Approved for Hi 
GI Training 
WORLD-WIDE TRAINING SINCE 1905 


MAIL NOW TO 
NATIONAL SCHOOLS, Dept RG-20 
4000 S$. FIGUEROA ST LOS ANGELES 37, CALIF. 
Rush free TV-Radio | nd 
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In Spare Time at Home=Prepare for a B 
Your Own Business in One of the Many 


J ELECTRONIC 


You build and - —— 
Ps Bu) oe 1 — til (SG 


RADIO - TELEVIS AR 
Vacuum Tube 


VOLTMETER : oy \y If you are seeking a better job or a business of your own, 
the appealing field of Television-Radio-Electronics offers 
REAL PROMISE! 


- oN ' In this fast-growing field, trained Electronic technicians find 

You build and keep this 5- © S70 "2. : : —"s ; > 

As cone ihern cate ; fa, many good-paying, interesting jobs in manufacturing, in- 

eget a. sn : Wi on stalling, operating, servicing. Equally important is the fact 

servicing ¥ ah Cr a that these are GOOD JOBS — offering the kind of a future 
li, Bote Po that an untrained man often dreams about 


No previous technical experi- 
ence or advanced education 
needed. Prepare for this profit- 
able field in your spare time 
at home, or in our modern 
Chicago or Toronto Labora- 
tories. Nothing else like it! 


++. make important its crystal r / Send for FREE details. 


clear. Speeds your g. It’s ; 
eau almost like having an instructor ne ee : ~n J ay — 
bE ; ry Engineere se ? ot \ we ; 
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(DeVry offers another home Tt training with equipment at home, 


If you are subject to ny training, but without ‘ Zs you may then in your spare time, 
DeVry Tech's service, the information we the TV set.) begin to earn real money servic- 
program also have should prove vey ITER ilexision sets. 
includes training helpful. Mail coupon to- 


in Color Television day. 
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up SAE) 300 | 
to Profitable Job Opportunities q ; . = t ; | Learn-By-Doing : 
TV-Radio Broadcast Technician = rs “4. eee 
Color Television Specialist 
Radar Operator * Laboratory Technician 
Airline Radio Man * Computer Specialist 
Quality Control Manager 
Your Own Sales & Service Shop 
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Send for FREE BOOKLET TODAY! > tes ACT Now! 
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= F + El theagi 4141 Belmont Ave., Chicago 41, Ill, Dept. RE-2-9 
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Please give me your FREE booklet Electror Space Travel,” 


of Electronics. 
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Canadian residents address DeVry Tech of Canada, ltd 
2044 626 Reoselawn Ave., Toronto 12, Ontario 


. CHICAGO 41, ILLINOIS 
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Offers more versatility, convenience and ease of operation than any other 


Here’s a mike you can sell to meet the needs of any customer. It’s ideal for 
dispatch, paging, P.A., contro] tower and amateur use. Wired to operate 
both relay and mike circuits at a touch. The Model 250 “Lift-Switch” 

is a high impedance dynamic mike with a smooth response from 60 to 
10,000 c.p.s., and an output level of —52 db. List price is $49.50. 

For complete information on the Model 250 and 
specifications for the 6 other crystal and dynamic 
models, write today to: 


MICROPHONE COMPANY 


933 17th St. N.E., Cedar Rapids, lowa 
IN CANADA: canadian MARCON 

TORONT NTARIO AND BRANCHES 

EXPORT: av AuRIEMA, INC 

85 BROAD ST., NEW YORK 4, N.Y 


et 


Exclusive 3-way switching 
arrangement — — - 
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pe 


oe” 


Pp. ae 4 
1 
2 e 
” E 


& 
wi 


a 
DEPRESS THE FRONT BAR for push- 


to-talk. Gives “inter-com” convenience in 
a microphone. 


LIFT THE MIKE, IT’S LIVE. Addi- 
tional slide lock switch in base deacti- 
vates lift switch when necessary. 


microphone 


MOVE THE LEVER-LOCK SWITCH 
forward. The mike is live. Both hands are 
free for work. 
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Yow FOR THE FIRST 7(ué 


2 year guarantee 
on ASTRON 
“Twist- Prong” and 
“Minimite” 
electrolytic 
capacitors 


BUILD YOUR REPUTATION with the 
only capacitor line that offers a full 
TWO year performance guarantee 


The Red Seal is your guide to quality and 
economy. Astron Guaranteed Twist Prong 
Capacitors are available through all better 
distributors now displaying the Red Seal. 


Look for the Red Sea! 
Capacitor Display Cabinet 
at your “ DISTRIBUTOR’ 


ASTRO! 


ae, aoe: RA TFT i! 
255 GRANT AVENUE ® EAST NEWARK. NEW JERSEY 


SEND IMMEDIATELY FOR OUR NEW ALL INCLUSIVE REPLACEMENT CATALOG. 
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scanned, 
times life 


Denta 


Calendar of Events 


ISA Instrument-Automation Conference 

and Exhibit, F< —4 ! 

Coliseu Houston, Te 

Winter Convention on Military Elec- 

tronics, Fel \ a I< Hotel 

Solid State Circuits Conference, F 

Philadelph I 

Cleveland Electronics Conference, | 
Clevelanc Of 

ERA National Convention, | 

Drake Lote Ch l 

EP&EM Educational Seminar, F« 

Niles, Ill 

ERA Southern California Chapter D 

tributor Representat é Ma if ture 


1 
( lif 


Distributor - Representative - Manufac- 
turer Conference, F< : I lira 
lor Hote > Sp ft 
International Electronic Parts Show, 
Feb. 19 are tior Port 
Versaille | 
Annual EIA Industrial Relations Con- 
ference, Feb. 24-2¢ ywor seack 
Hotel, Hollywood, Fla 
Scintillation Counter Symposium, F< 
6. Washingtor D. 
EIA Spring Conference, M 
tel Statler, Washington, D.( 
IRE National Convention, M 
Coliseum & Waldorf Astoria H 
York, N.Y 
Hi-Fi Show 
IHFM Hi-Fi Show, M 2 \ 
Gua Ar ! Washingt 1. 
Details on all events supplied 
by sponsoring organizations 


FRAUD IN TV REPAIR was 

against Fairfax County, Virginia, serv 
ice dealer T. M. Lowery for charging 
$36.30 for repairs he didn’t make 
Found guilty by Judge J. N. Groves, 
Lowery was given 15 days in jail, plus 
a suspended sentence for a yeal \ 
detective testified at the trial that all 
Lowery actually did was replace two 
mall tubes, one unnecessarily, although 
his bill included such items as “rework 
ng” a sound circuit, reworking the 

uit, restoring high voltag 


idjusting the channel selector 


MICROMINIATURE CIRCUITS that cost 
» more than the same ones built with 
tandard components vere demon 
strated at a press conference by Aero- 
ox’s Hi-Q division at the Olean, 
N.Y., plant. The photo shows a complete 

adder circuit designed for use in a bal- 
listic missile computer. It is 50 times 
smaller than conventional units, meas 
ures only % x % x 1 inch and contains 

85 components. These units are not the 


smallest that can be made, but are the 


smallest ones that can be made 
(Continued on page 14) 
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How to Get 


An FCC License can be 


et Your FCC License 


dene. ai a ae a ee nh a ll ae a lS all kl Sit 


We Guarantee 


to train you until you receive 
Your FCC License 
— or your money back 


The Master Course in Electronics will provide you with the ment: 
tools of the electronics technician and prepare you for a First C| 
FCC License (Commercial) with a radar endorsement. When yo 
successfully complete the Master Course, if you fail to pass th 
FCC examination, you will receive a full refund of all tuition 
payments. 


Cleveland Institute Training Results in success with com- 
mercial FCC examinations .. . easily . . . and quickly. 


Eree! 


FIND OUT HOW: 


The new electronic devices can be handled by you 
To solve the problems that will stump your fellow technicians 


Training is Job Insurance when employment is tough to find 
... and more money for you when times are good 


Mail Coupon NOW... 


RADIO-ELECTRONICS 





(Commercial) 


an FCC License 


here’s proof of good jobs 


Irving Laing: 
“Your lessons are helping me a lot in my Navy 
work. You cover topics that were not presented by 
the Navy at the E.T. School. . . . Yaur course has 
helped greatly to get my 2nd class FCC ticket. Iam 
now aradio and T.V. engineer at WTVS and WDTR 
in Detroit, Michigan.” 
Irving L. Laing, 
15887 Robson, 
Detroit 27, Michigan 


Receive All These 
Booklets FREE! 
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Accredited by The National Home 5? 


Cleveland Institute of Electronics 


Desk RE 38B, 4900 Euclid Ave Cleveland 


Please send FREE Booklets prepared t 
me get ahead in Electronics. | have had 1 
ing or experience in Electrc 
below: 
Military 
Radio-TV Servicing 
Manufacturing 


Amateur Radio 


in what kind of work are you 


now engaged? 
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HOW BACK EMISSION 
IS ELIMINATED 


Back emission from overheated plate 
to filament causes most rectifier fail- 
ures. Reverse current mounts. . . fila- 
ment is stripped .. . overheats... 
burns out. 

That’s why the new CBS 5U4GB 
plates are of non-emissive material, 
are larger, and run cooler. These and 
many other advance engineered fea- 
tures make the new CBS 5U4GB the 
best you can buy. Here's typical proof. 
Dynamic “‘blast’’ tests brutally cycle 
the tube between 4 and 6.8 volts with 
800 volts plate potential. Yet back 
emission is just measurable .. . less 
than one milliampere! 














My new plates 


7 «6 


behave like plates... 
not filaments 


(FORGET YOUR 
LOW-VOLTAGE 
RECTIFIER PROBLEMS) 


‘“‘My new plates don’t heat up and start acting like filament 
They can’t because my plate material is designed not to emit 
wrong-way electrons. So back emission can’t build up and burn 
out my filament. And you aren’t pestered with premature 
failures.” 

That is right. The new CBS 5U4GB offers you total reliability 
. . . proved in performance by leading TV and radio set manu- 
facturers. You, too, can profit from the total reliability of CBS 
tubes. Just replace with CBS .. . always. 


TOTAL RELIABILITY... 


proved in performance 


Receiving, industrial 
and picture tubes 
transistors and diodes 
audio components 


and phonographs 


CBS ELECTRONICS 


Danvers, Massachusetts 
A Div 
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COLUMBIA RECORD CLUB offers with pride 
the greatest musical achievement since the introduction of stereo records 


BAil-mile-) merelaileli-ac= 
ag-lerelaeiialet-me) mm til 


SD AN ed LO] \\ || be! 
BEETHOVEN 


BRUNO WALTER 


ig -J ol geleltiot-teM lame llelaleltr) 


ALL 98 
FOR $ e ~~ a noble exposition of Beethoven 


as seen by one of t reatest of his 
aia Snort RETAIL prophets High Ff id lity Magazine 
VALUE, aia Snort 98 


ear the 

w and agree to purchase iman 
from the more thdn 150 
during the coming 12 months 


San Francisco Chronicle 


DELUXE PACKAGE 

Seven 12” Columbia stereo 

records in a luxurious box 

overed with white leather- 

ke Fabrikoid and lustrous 

lack-and-gold cloth, Also 

icludes 48-page booklet 

vith previously unpublished P 
photographs; program a - 
notes; anecdotes and re P 

iews by Beethoven's con Ya ,/ _— 

é 


= ~—E 
emporaries and present P / —= | NOTE: Stereo records 
| 








day criti ust be played only on 
stereo phonograph 








THE CORNERSTONE OF ANY STEREO LIBRARY... sino MONEY — Mall this coupon now lo receive 


upon now to receive 
the 9 Beethoven Symphonies for only $5.98 


If you now own a stereo phonograph, or plan Columbia and Epic records to be offered in 
to purchase one soon, here is a unique oppor the coming 12 months. You may discontinue 
tunity to obtain — for only $5.98 — this mag your membership at any time thereafter 
nificent Columbia 7-Record Set containing all The records you want are mailed and billed 
ne Beethoven Symphonies in glowing to you at the regular list price of $4.98 
performances by one of his greatest interpret lassical and Original Cast selections, $5.98 
ers. Dr Bruno Walter and oy ee plus a small mailing and handling charge 
with 7] stic one hal je! 
Hoe ey east ctecanchonie sound! FREE BONUS RECORDS GIVEN REGULARLY: |f 
you wish to continue as a member after pur 
TO RECEIVE YOUR BEETHOVEN SET FOR ONLY chasing six records. you will receive a Colum 
$5 96 — simply fill in and mail the coupon pia or Epic stereo Bonus record of your choice 
xow. Be sure to indicate which one of the free for every two selections you buy 
Clut ereo 
FOO Oo ye sl to ienscr one MAIL THE COUPON TODAY! Since the numbe 
:t suits your musical taste of Beethoven Sets we can distribute on this 
pecial offer is limited we sincerely urge 
HOW THE CLUB OPERATES: Each month the you to mail the coupon at once. 
Club’s staff of music experts selects outstand 
ing recordings from every field of music. These ALSO AVAILABLE IN 
selections are described in the Club Magazine REGULAR HIGH FIDELITY! 
which you receive free each month casi aia dheeiones 
You may accept the monthly selection for eive regular high-f \ 
your Division take any of the other re aig ager agile 
ords offered (classical or popular) . . . or take 
NO record in any particular month 


Your only membership obligation is to pur 
chase six selections from the more than 150 








COLUMBIA RECORD CLUB 9 


Terre Haute, Indiana 


check one 


Stereo Classical Stereo Popular 


| if you w 
| fidelity 
| agree t 

| fidelity 
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Classical Popula 
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Dealer's Nam 


MORE THAN 1,000,000 FAMILIES NOW ENJOY THE MUSIC PROGRAM OF oat Babies 59 


COLUMBIA RECORD CLUB terre Haute, IND. 
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Mullard 


for today’s stereo amplifiers. 


Heading the preferred list for power output tubes 
is the MULLARD EL-34/6CA7. This extremely 
linear output pentode which is capable of 60 
watts push-pull in Class AB: (60 watts per channel 
stereo—120 watts monophonic) gives a special 
superiority even to the finest components. This 
linearity coupled with a uniformity that is already 
well known make the MULLARD EL-34/6CA7 
the first choice for superb sound reproduction. 


Trade Mark 
Mullard Led. 


Design and build your stereo equipment around 
MULLARD. Circuit and interchangeability data for all 
MULLARD Electron Tubes are available at your 
distributor or write to Technical Services Division. 


“Circuits for Audio Amplifiers’ is a new MULLARD publication in which the 
wide range of MULLARD high quality audio circuits is presented conveniently 
in one book. Four introductory chapters are devoted to theoretical and 
practical considerations of high quality sound reproduction with monophonic 
equipment or with stereophonic systems. The rest of the book comprises 
circuit descriptions, constructional details, and some performance figures of 
12 MULLARD circuits. These circuits include well-known MULLARD designs, 
some modifications and improvements to these circuits, and a number of 
completely new ones. Only $2.50 from your dealer or by mail from our 
Technical Services Division. 


INTERNATIONAL ELECTRONICS CORP. 
81 SPRING ST., NEW YORK 12, N.Y. 
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i C COMMERCIAL OPERATOR 
oWeNe LICENSE 


jor Jobs « Electronics 


F.C.C. LICENSE— THE KEY TO BETTER JOBS CORRESPONDENCE OR RESIDENCE CLASSES 
An F.C.C. commercial (not amateur) license is your ticket to Grantha rair 

higher pay and more interesting employment. This license is Federal Classes. Eithe: 

Government evidence of your qualifications in electronics. Em ' 

ployers are eager to hire licensed technicians 


WHICH LICENSE FOR WHICH JOB? 

The THIRD CLASS radiotelephone license is of value primarily 
in that it qualifies you to take the second class examination. The 
scope of authority covered by a third class license is extremely 
limited 

The SECOND CLASS radiotelephone license qualifies you to 
install, maintain and operate most all radiotelephone equipment 
except commercial broadcast station equipment 

rhe FIRST CLASS radiotelephone license qualifies you to 
install, maintain and operate every type of radiotelephone equipment 
(except amateur) including all radio and television stations in the 
United States, its territories and possessions. This is the highest class 


of radiotelephone license available 


GRANTHAM TRAINING PREPARES YOU COMPLETE SCHOOLS 
rhe Grantham Communications Electronics Course prepares you ¢hroyehout th 

for a FIRST CLASS F.C.C. license, and it does this by TEACH 

ING you electronics. Each point is covered simply and in detail, 

with emphasis on making the subject easy to understand. The 

organization of the subject matter is such that you progress, step 


by-step, to your specific objective —a first class F.C.C. license 


Get your First Class Commercial F.C.C. License in 12 weeks by training at 


for FREE Booklet CLIP COUPON fd _ 
HOLLYWOOD 1505 N. Western Ave. in envelope or paste on postal card. 
aed Ss 
1 @S) To: GRANTHAM SCHOOL OF ELECTRONICS 
f) 1505 N. Weste , 
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SEATTLE 408 Marion Street 
Seattle 4, Wash. 
WASH. (Phone: MA 2-7227) 


3123 Giltham Road 
a CITY Kansas City 9, Mo. 
q f (Phone: JE 1-6320) 
821-19th Street, H.W. 
—— Washington 6, D.C. 
. v. (Phone: ST 3-3614) 
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Hollywood Seattle * Washington 
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WINEGARD Antenna Dealers 
to Make 1960 


PAUL HARVEY 
Sells Winegard Gold 


Color’Ceptor Antennas 
on National ABC Radio Network 


“Pll be telling your customers why the Winegard 
Gold Color’Ceptor TV antenna is America’s bes 
antenna buy. I suggest you stock up on Color’ Ceptors 
now to take advantage of Winegard’s advertisir 
and make more profit in 1960.” 


Tune in Paul Harvey News, ABC Network, 
Monday through Friday 5:55 E.S.T., starting 
January 18. (Check local listings for 

time and station.) 


*U. S. PAT. 2,700,105 
Profit with the Antenna CANADA 511,984 
Dealers have learned to trust 





Winegard dealers make more money for 2 i 
three important reasons — Winegard Gold Anodizing 

Winegard’s special 7 cycle bright gold anod 

inside and out (not a cheap flash finish) harder 


s ; . , 
, ertorm i install est ° 
- They have the best performing, easiest fo install, bes the antenna surface, seals out corrosion 


—— ae yy cate yee antenna on the market in weathering, exceeds U.S. Gov’t specification 
we Wimeger . tie na tia : in salt spray tests. 

. They have the only written Performance Guarantee in the Winegard performance is protected by U.S 
industry that guarantees 100% customer satisfaction or *patents, confirmed by leading consumer re 
full list price of antenna refunded by Winegard—and the searchers, by millions of happy users, by pros 
dealer still keeps his profit. pering dealers everywhere. First with the ad 

3. They get the antenna industry's biggest advertising back- vancements the public wants and sales-minded 
ing. dealers can sell! Feature the leader and be one! 


Three Color’Ceptor models meet all needs: CL-4, $29.95; 








SCL-4, $38.95; CL-4X (with power pack) $44.90 








Get Biggest Ad Backing 
Biggest Profit Year Ever! 


t 


NOT here today and gone tomorrow... but ALL YEAR LONG! 


Big Winegard Gold Color’Ceptor ads in the biggest 


fier Homes 


consumer magazines .. . Paul Harvey on Network #3 oS ee 
Radio . . . The Antenna Industry’s biggest and 
most helpful advertising keeps hammering away, 


stronger and better than ever! 


YOUR NAME HERE 


BEST RECEPTION 
GOLD TV& FM 
ANTENNAS 


Giant 6-ft. 3-color metal 
road sign. 
name on it. 


. with your 


" For be 
Win st Tv rec 
soerd daa son 
. 


~ 


Balloons—With Winegard 
selling message— 


Winegard 


ANTENNA goa SYSTEMS 


WINEGARD co. 3009-1 Scotten, Burlington, lowa 


DEALER SALES HELPS 


to connect Winegard’s ad powerhous« 
to your cash register. To use in your 
store, outside your store ind out where 
the sales begin. Get these sales helps 
delivery prepaid) with FREE “PRO 


| ire egard 
| 


\ co.o 
| ANTENNAS 


Truck decals, 
ressure-sensitive. 


MOTION BUCKS”. One “Buck’’ goes ’ | 
with each Color’Ceptor you order. Use i 
your ‘““‘Bucks’’ to get the sales helps 
that will do you the most good. 


Ay No water. 
| 
| 
| 


Winegard 
l 


7 We 
ut MUG ALG LD TV and FM 
\TENNAS 


CALER NAME 
ittuminated window and 


counter sign. 


Gold anodized telescop 
antenna display mast 


Aetal outdoor store 
gn with hanger. 


WINEGARD CO. 

3013-2 Scotten, Burlington, lowa 
RUSH full color | 
dealer sales aids 
Send literature 


antennas 


NAME 


POSITION 


ADDRESS 





7 NEWS BRIEFS (Continued trom page 14) 
A more hopeful note was struck by 
Noah Dietrich, head of the Houston 
Fearless Corp., who stated that Ame 
ica has shaken off its complacency be 


cause of recent Russian advance He 
1, 


predicted that we will now entirely 


eclipse Russian advances in n 


and Space 

JACK BINNS, famed as the radio op 
tor who sent the first radio dist 
signal to save a ship at sea (1909), 


December 8, 1959, at the age 
His CQD summoned aid t 
ing ship Republic, with the re 





Eq ‘ 
all 1,600 passengers and the ‘ 
taken off the ship before it sunl 

Mr. Binns was born in Engla 
¥ " 
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by Sonotone... 
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| different manufacturers 
65 have specified Sonotone for... 


i a ELECTRONIC LUNGS, HEART 
= of high-quality Sarnoff “in his erystal 
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rot eventua 




















Altogether over... ope - im ve as long-time 


that becon 


4 t us ‘yor Be age.” Hi. beer : 
P Ss . ‘ted an electronic “dashboare 
YY Sonotone Ceramic rome device like the bathroon 

ed vhich would “register heartbeats 


Cartridges have been us pressure, pulse, with an alarn 


AV N00 for original and warning when to call the doct = ) 
: ' 5 replacement purposes. FM CAR RADIO is now in producti 
































’ idl Motorola lesioner fo. unde 
(‘Nuff said!) M I ign 1 for 1 
mounting in all 12-volt automobile 
model FM-900 uses seven tube 
a — dee . 
transistors. Output is lo watt 


Sonotone.: pull. It works off regular AM 

















tennz., and includes afe. 
R 
P, 


Electronic Applications Division, Dept, C2-20 


ELMSFORD, NEW VORK 
In Canada, contact Atlas Radio Corp., Ltd., Toronto 


Leading makers of fine ceramic cartridges, speakers, microphones, electronic tubes. , 
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Learn Radio-TV Electronics 


by Practicing 
at Home in 


Spare Time 


Without Extra 
Charge You Get 


special NRI kits devel- 
oped to give actual ex- 
perience with Radio-TV 
equipment. You build, 
test, experiment with 
receiver or broadcast- 
ing circuits. All equip- 
ment yours to keep. 


Have High Pay, Prestige, Good Future 
as a Skilled Radio-TV Electronic Technician 


People look up to and depend on the Technician, more 
than ever before. Offices, plants, homes everywhere are 
obliged to buy his knowledge and services. His opportuni- 
ties are great and are increasing. Become a Radio-TV 
Electronic Technician. At home, and in your spare time, 
you can learn to do this interesting, satisfying work—qual- 
ify for important pay. To ambitious men everywhere here in 
the fast growing Radio-TV Electronic field is rich promise 
of fascinating jobs, satisfaction and prestige as well as in- 
creasing personal prosperity. 


Increasing Opportunities in Growing Field 


A steady stream of new Electronic products is increasing 
the job and promotion opportunities for Radio-Television 
Electronic Technicians. Right now, a solid, proven field of 
opportunity for good pay is servicing the tens of millions 
of Television and Radio sets now in use. Color TV, Hi-Fi 
is growing. The hundreds of Radio and TV Stations on the 
air offer interesting jobs for Operators and Technicians. 


More Money Soon—Make $10 to $15 a 
Week Extra Fixing Sets in Spare Time 


NRI students find it easy and profitable to start ———_ 

sets for friends and neighbors a few months after enrolling. 
Picking up $10, $15 and more a week gives sub- 
stantial extra spending money. Many who start 
in spare time soon build full time Radio-Television 
sales and service businesses—enjoy security. 


Act Now—See What NRI Can Do for You 


NRI has devoted over 40 years 
to developing simplified practical 
training methods. You train at 

| home in spare time. Get practical 
experience, learn-by-doing. 
NATIONAL RADIO INSTITUTE 
Washington 16, D.C. 
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iad t-te elie l-le mt Molel'l-t-lalet-miels 
Successful (OF-Ta-1-1e- milena e-lellsra ms 


Studie Engr., Station KATV Has All the Work He Can De Hos Good Part Time Sesteces 


“I am now Studio Engi- I have repaired irly in my training I 
neer at Television Sta- an 2,000 TV and R rted servicing sets 


tion KATV. Before en- sets a year. NRI . have completely 
rolling, I was held back certainly proved to | pp hop. NRI is 
by limitation of a sixth good foundatior backbone of my prog- 
rade education.”’ BILLy GORDON Milledg - E. A. Brepa, Ta- 
SANCHEZ, Pine Bluff, Ark Georgia i, Washingtor 


»> 2.8 @ SEE OTHER SIDE ® ® DD 


Cut Out and Mail This Card—No Stamp Needed 


=F Veale} (Mm --y-Jolal-lale Catalog 
=Tohisme—\-J0) a 4 4 — _ 


How Minctneiay, Po |) 
is Produced ‘ 
iN OLDEST & LARGEST HOME STUDY RADIO-TV SCHOOL ~| for Electronics 


a 
ational Iadio Institute 
Dept. EF , Washington 16, D.C. 


Please send me sample lesso 
Training and Catalog FREI 


Name 
Address 


City 
ACCREDITED MEMBER NATIONAL HOME STUL 








NRI SUPPLIES LEARN-BY-DOING KITS WITHOUT EXTRA CHARGE 
Technical Know-How Pays Off in interesting, Important Work 


YOU BUILD AC-DC 
Superhet Receiver 


NRI Servicing Course includes all 
needed pore. By introducing defects 
you get actual servicing experience 
practic 4 with this 

4 modern receiver. 
Learn-by-doing. 





YOU BUILD 
Broadcasting Transmitter 








YOU BUILD Vacuum Tube 
Voltmeter & 


Use it to earn extra cash 
As part of NRI Communications Course fixing neighbors’ sets; 


you build this low power Transmitter, bring to life theory 
learn commercial broadcasting operators’ you learn from 
methods, procedures Trai n for your FCC . NRI’s easy-to- 


Commercial Operator's License. understand texts 


7 YOU BUILD This 17 Inch 


‘“¢ Television Receiver 


As part of your NRI course you can get all 
components, tubes, including 17" picture 
tube, to build this latest style Television 
receiver; get actual 

ractice on 


V circuits | 














For Higher Pay, Better — 
Be a Radio-TV Electronic Technician 


Servicing Needs 


° 
More Trained Men 
Portable TV, Hi-Fi, Transis 
tor Radios, Color TV are 
making new demands for 
trained Technicians. Good op 
portunities for spare time 
earnings or a business of your 


Broadcasting Offers 
Satisfying Careers 


1000 TV and Radio stations 
offer interesting positions 
Govt. Radio, Aviation, Po 
lice, Two-Way Communica 
tions are growing fields 
Trained Radio-TV Opera 
tors have a bright future 





FIRST CLASS 
Permit No. 20-R 
(Sec. 34.9, P. L. & R.) 
Washington, D.C. 














BUSINESS REPLY CARD 


No Postage Stc Ne f ailed in the United States 








POSTAGE WILL BE PAID BY 
NATIONAL RADIO INSTITUTE 
3939 Wisconsin Avenue 
Washington 16, D.C. 


Train at Home the NRI Way 


“? Famous for Over 40 Years 
“4 NRI is America’s oldest and largest 
A | 


tadio-Television school. The more than 40 y« 

J. E. Smith, experience training men for success, the 
Founder : 

record and reputation of this school— ber 
in many ways. NRI methods are tested, proven 
graduates are everywhere, from coast to coast, in sr 
and big cities. You train in your own home, keep yo 
job while learning. Many successful NRI men did n 
high school. Let us send you an actual lesson, judg 
how easy it is to learn 


No Experience Necessary—NRi Sends 
Many Kits for Practical Experience 


You don’t have to know anything about electricit rr Rad 
to understand and succeed with N RI Course. Clearly writt 
well-illustrated NRI lessons teach Radio-TV Elect: 

ciples. You get NRI kits for actual experience. All eq 

is yours to keep. You learn-by-doing. Mailing the post 

card may be one of the most important acts of your 

now. Reasonable tuition. Low monthly payments iilable 
Address: NATIONAL RADIO INSTITUTE, Washington 16, D. C 


NRI Graduates Do Important Work 


ii 


7 


Now Quality Control Chief WRI Course Easy to Werks on Coler-TV 
Had no other training Understand “NRI changed my whole 
n Radio before enroll- ~] opened my own shop life. If I had not taken 
ng, obtained job work before receiving my di the course probably 
ng on TV amplifiers be oma have had to would still be a fireman 
fore —e aren" ee ~ o help. Iam in- struggling along 
Now Quality Contro Control Supervisor 
Chief.” T. R. Fava- fobendent & mcm WRCA-TV.” J. I 
Loro, Norwich, N. Y sky, Stockton, Cal Meine, NewYork, N.' 


SAMPLE LESSON SEE 
ome Ve aiicg OTHER 
both FREE SIDE 





NEWS BRIEFS (Continued) 


FM car radios will also be offered by 
other makers, according to predictions 
by Standard Coil President J. O. Burke, 
“the industry is near a breakthrough 
on practical use of FM radios in auto- 
mobiles.” And Radio Condenser Corp. 
officials say that at least 6 manufac 
turers are considering production of 
FM car sets. 


DR. OLIVER E. BUCKLEY, Bell Labs presi 
dent and board chairman until his 
retirement in 1952, died Dec. 14 at the 
age of 72. Dr. Buckley was an out 
standing scientist and administrato1 
who also had served the US in nume 
ous advisory capacities. 

His early work included production 
and testing of power tubes for the first 


trans-Atlantic voice radio contact 
(1915) and research leading to laying 
of transoceanic phone cables to Europe, 
Hawaii and Alaska. He held 43 patents 

Among other honors he received were 
the Edison Medal of the American 
Institute of Electrical Engineers and 
this nation’s highest civilian award, 
the Medal of Merit. 


19-INCH TV TUBE with square corners, 
which will join its big brother 23-inch 
picture tube this year, is seen likely to 
eplace a large share of the 17-inch 
market. The 19-inch screen will appear 
in portables, will also replace some low- 
er-priced 21-inch sets using 114” de 
flection, it can work in 110° cireuits. 

Added to set makers producing 23 
inch sets were RCA, Zenith and Moto 
rola. Previously using 23-inchers were 
Westinghouse, Admiral, Sylvania, Hoff 
man and others. 


INTERNATIONAL Telecommunications 
Union (ITU) elected G. C. Gross of the 
US to be secretary general for next 
years as it adjourned its once-every- 
10-years meeting which deals with radio 
spectrum allocations. 

Prior to service with the ITU, Mr. 
Gross headed the FCC’s International 
Technical Div. 


NEW SEMICONDUCTOR material is gal- 
lium phosphide, which can operate at 
temperatures up to seven times as high 
as can silicon. The Signal Corps has 
made working diodes of the material 
which promises to solve some of the 
severe high-heat problems of guided 
missiles and space electronics. END 
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23 NEW STEREO AMPLIFIERS 
FROM 


I! H.H. SCOTT 


40 Watt 
Stereo Amplifier 
$199.95" 


Third Channel Output, Separate Tone Controls Make 
These The Most Versatile Amplifiers You Can Buy! 


H. H. Scott’s 299 Stereo Amplifier has been acclaimed “‘world’s most versa- 


tile’ by editors of all leading hi fi magazines. Like all H. H. Scott stereo 


amplifiers, it includes a third channel to give optimum realism in stereo play- 


back and a signal for driving extension speak systems. Other advanced features 


include special balancing facilities and separate tone controls on each channel 
to let you adjust for tonal differences in speakers and r icoustics. 


1. Provision for connecting phono izes. 
2. D.C. Filament supply to virtually eliminate hum. 
3. Separate record scratch and rumble filters. 
4. Dual 20 watt power stages. 5. Visual signal light 
panel. 6 Stereo tape recorder output. 7. Phase 
reverse switch. 8. Third channel output. 9. Com- 
pensation for direct connection of tape playback 
heads. 10. Special switching to use your stereo 
pickup on monophonic records. 11. Play a mono- 
phonic source through both channels simul- 
taneously.12. Can be used as an electronic 
crossover. 13. Completely separate Bass and 
Treble controls on each channel. 14. Special 
balancing circuit. 15. Loudness compensation. 
Ss : Distortion (first order difference 
tone) less than 0.3%. Frequency Response: 20 cps 
to 30,000 cps. Harmonic Distortion: 0.8% at full 
power output. Noise and Hum: Hum better than 
80db below full power output: noise equivatent to 
10 microvolts on low level input. 
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222 24 Watt Stereo Amplifier 

This ze 

priced 

amplifie 

such features a 

Third Cha 

Output and 

arate tone ¢ found only in much 
¢ It is backed by 

H. H ott’s reput juality and engi- 

neering leadership : 


130 Stereo Preamplifier 
All the features 
of the 299 plus 
many more 
Used where it 
desired to sepa- 
rate heat pro- 
ducing power am; f control location 
or where higher pow s required than avail- 
atte in in oe ar 169.95 
We 


Hh 1 H. SCOTT +: 


Rush me nical spe- 


cificati i components. 
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WANTS INDUSTRIAL 
TECHNICIANS 
Dear Editor: 
Regarding Leste 
industrial 


ment, our company |! 


servicing 


fo. qualified ser 
throughout the count 
equipment. 

‘We 


from 


would like ve 
technicians and 
and opinions on this 
We hope that ve 
ndust 
Thess arti 
ganizati 


articles on 
ment. 


Service 


MICRO-INCH, MICRON! 
Dear Editor 


I have 


NOT 


noticed that 
manufacturers and m: 
your own have been 
head gap widths in te? 
when they 


ple, “90 


mean micro-in¢ 
mi rons” ins 
inch. or 90 millionths 

A micron is a unit in 


tem, a millionth of a 


microns equ ‘ls 0.0035 inch 
would be .0047 inch—ve 
In other 


as big as a micro 


words, a micr¢ 

times 
All scientific work a1 

are besed on the 

which the micron is 

confusion would be 1 

thinking introduction of a new 

for the term “micron”! Micro-inch is 

after all an 

a millionth of an inch, which 


economica term, an it 
does mean 
micron does not. 

PHILIP N. BRIDGES 


Rockville, Md 


INDUSTRIAL SERVICING 
Dear Editor: 

Lester Berry’s letter in your Decem 
ber issue in regard to industrial service 
requires an answer. 

There is no doubt that manufacturers 
of industrial equipment 
sometimes shun the radio—-TV_ service 
technician who inquires about servicing 
its equipment o1 technical in 
formation. 

The typical manufacturer of 
trial electronic equipment is desperately 
looking for independent 
ators to service the equipment he 
relations 


electronic 


asks for 
indus 
service opel 

sells. 


However, because the public 


aren’t all they should be 
service industry) many of 
facturers are afraid to turn 
customers to a TV service shop 
that the fully informed feel 
but the bad press the indust 
ceived causes manufacture 
treme caution. 

It has 
facturers of industrial elect 


been established 


ment need independent s« 
zations, and that many TV 
proprietors are interested 
usiness. The two must get 
vroblem is a matte 
ation and lack 
manufacture 
of a TV sé 
able to handle industria 
The service technician, 
ndustrial service business 
a better front. Unfo 
anufacture looks 
idesman in whipe: 
n handling indust 
ervice technician must 
in’s hat and sell the 


depending upo1 


RESEARCH INFORMATION 


CENTERS 


The p 
shment of 


iat there 


incipal fs 


centers 


ne and exper 

ip such a p 

} benefits can 
Management it 
irned thumbs down on the 


general 


may seem short-sighte 


program would not | 


ing its initial stages, 
justified from a practical 
The ¢ 
an automated cross-reference 
system. As an individual we 
field, I have found the most f 
factor to be the lack of funds 


strate the complete system. 


ux of the development 


An example of the advance 
expected with this system 
Just 3 typist operators cou 
1,780 cross-referenced abst 
Present systems require 24 t 
several file clerks. This would tal 
of the roughly 240 important ele 
English-language journals p 
published monthly. Such cros 
enced abstracts would be in f 
filed by machine or by any othe) 
I believe that this is one of 
(Continued on page 26 
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WE'RE MAKING IT EASIER THAN EVER TO BECOME A WELL PAID 
RADIO-TELEVISION SERVICE TECHNICIAN 


$ 


RADIO -TELEVISION 


SPRAYBERRY 


*« « « « This great industry is begging 
for trained men... to step into good paying jobs 
or a profitable business of their own! Our new 
plan opens the doors of Radio-Television wide to 
every ambitious man who is ready to act at once! 


Men by the thousands... trained Radio-Telev 
cians...are needed at once! Perhaps you’ve thoug! 
this interesting, top paying field, but lack of 1 
back. Now—just $6 enrolls you for Americ 

date home study training in Radio-Television! | 
the explanation is simple! We believe Rad 
the additional men it needs as quickly as possil 

do our part by making Sprayberry Training 

down and on easier terms than ever before 

tunity to get the training you need to ste} 

own Radio-Television Service Business 


Complete Facts Free— Act Now; Offer Limited 


Only a limited number of students may be 
and unusual basis. We urge you to act at once 
low and get complete details plus our big new « 


g.The new Sprayb sample lesson—all free. No obligation...nosalesn 


exiyer, bu pe yh Be HOME STUDY TRAINING IN SPARE TIME 


ind 
Under world-famous 27-year old Sprayberry P 
Sy eas. .- ein ine at home in spare time. You keep on with your pr 


Ry You train as fast or as slowly as you wish. You ge 
@ You build this cae : ‘ . 
band superhetere | parts and equipment for priceless shop-bench pr 
b receiver, 


thing you receive, lessons and equipment alike, i: to keep. 


LET US PROVE HOW EASILY You CAN LEARN! 


Radio-Television needs YOU! And Spray! 3 ready to 
train you on better, easier terms, that any 3mancan 
afford. Just $6 starts you! Mail coupon tod t the facts 
speak for themselves. You have everythir n J et us 
prove the kind of opportunity that’s in 


SPRAYBERRY Academy of Radio- mii 


1812 Jarvis Avenue, Dept. 20-G Chicago 26, Illinois 


Mail This Coupon Now—No Salesman Will Call 


WOW To MaKe money Sprayberry Academy of Radio-Television 
Dept. 20-G, 1512 W. Jarvis Ave., Chicago 26, 11. 


} 

Radio: DTelevision . Please rush all information on your ui L-NE ow Radio-Tele- i 

vision Training Plan. I understarn« it this does not obligate me 
wen peernee wut and that no salesman will call up me. In “ le New Cat- l 
TRAINING alog and Sample Lesson FREE 


ont ee 


ADDRESS 


| 
| 
! 
| 
city ! 
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COURSES OF STUDY 
OFFERED AT 
NO COST TO YOU: 


@ Transistor Fundamenta 
complete coverage of trans 
theory without the use of n 


HOW MUCH DO YOoOuU KNOW ematics. @ Transistor Cir« 


Trouble-shooting—lecturs 
ABOUT TRANSISTORS ? lab work analyzing def 
transistor circuits. @ Hyb: 
type Automobile Radios 
voltage tube and output 
sistor circuits. Lecture 
lab. @ Trouble-shooting pr: 
ures for dead or weak low voltags 
auto radios—factory developed 
techniques that are foolp: 
© Lecture and lab practi 
“Signal Seeker’? and ‘‘Wor 
Bar’’ auto radio tuners 
trigger circuits. @ Guide-Matir 
Headlamp Control (Aut: 
Eye)—lecture and lab. @71 
Attend the light Sentinel Automatic Head 
Deico Electronics—-One Week No tuition charge ye ee 
No laboratory fees lecture and lab work includir 
Textbooks supplied the new Delco Radio 
transistor control units. @ 
Portable Radios—lectures 
circuitry of both 1959 and 


-Advanced Training School 


Bring yourself up to date on transistors and other modern electronic equip- 
ment with personalized instruction at the Delco Electronic training school 
to be held soon at a General Motors Training Center near you. Classes are 
conducted by graduate engineers with special training in your field. 


The Delco Radio diploma, awarded only to those who successfully complete the 

courses, will mean a great deal to you—and to your customers. [) f- LLCO 
The Delco Electronics—One Week— Advanced Training Schools will be conducted 

in the General Motors Training Centers indicated below. One of them is near O 
you. Register now through your local Delco Electronic Parts Distributor or write A D | 
directly to Delco Radio Division, General Motors Corporation, Kokomo, Indiana, 

Attention: Service Manager. 


auto portable radios. 


DELCO ELECTRONICS TRAINING SCHOOL SCHEDULE 
REGION 1 REGION 2 REGION 3 REGION 4 REGION 5 REGION 6 


Philadelphia | New Orleans _ Chicago 


St. Louis Dallas Salt Lake City 


@ 


Atlanta Detroit 


~ 
on 


rm 
4 


Omaha Memphis 


Jacksonville 


w 


Cincinnati 
| Kansas City 
Charlotte Kansas City | Dallas 
Cleveland 


Ls) 
4) 2) KI =! OO) 
wr 


Omaha El Paso 
Atlanta 





Chicago Minneapolis | 
| | Minneapolis | Houston _ 
Washington Milwaukee | Houston 
Washington | | 


Cincinnati : Omaha Portla 


Okla. City 


>) 2 PO Pr | oe 
oa noo - 


Atlanta Detroit | St. Louis 
Los Angeles 


Chicago | Dailas 
New Orleans i San Francis 


oa 


AAOOnnan nn a Ba S & Ww WW WN PD DD) PO 


Cleveland | Memphis Salt Lake ¢ 
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why 

the most 
advanced 
professional 
‘artridge ... 


has ceramic 
elements! 


For more than 35 years, Electro-Voice has been a leader in 
the development and manufacture of dynamic microphones 
and loudspeakers. Why then, with this extensive experience 
in designing and producing electro-magnetic devices, is 
Electro-Voice introducing the new Magneramic 31 Series 
stereo cartridge using ceramic elements? 

The reason is that Electro-Voice is genuinely convinced that 
a precision ceramic cartridge is the finest type that can be 
made today definitely superior to the magnetic type. 
The superiority of the Magneramic 31 is demonstrated in 
these three areas. 


GREATER FLEXIBILITY — The 31 Series cartridge will operate 
perfectly at any stylus pressure from 2 to 20 grams. The 
same stylus assembly can be used for operation on both 
turntable and record changers; performance need not be 
compromised by using a special, stiff stylus assembly for 
record changers. Record wear is the only criterion in setting 
stylus pressure — cartridge operation is not affected. Thus, 
when converting from a changer to a turntable, or vice 
versa, replacement of the stylus assembly is not necessary 
when using the Magneramic 31. 


HIGHER OUTPUT — Along with the trend toWard less efficient 
speaker systems, more amplifier power has become a neces- 
sity. While most stereo amplifiers are now designed with 
input sensitivities to match the typical 5-millivolt output of 
magnetic stereo cartridges, nearly all monaural amplifiers 
were designed for at least 8-millivolt input. These cannot 
be driven to full output with a magnetic stereo cartridge. 
The Magneramic 31 develops a full 8-millivolt output and 
couples directly into any “magnetic” preamp unit. This 
higher output should especially be considered by those 
planning conversion to stereo utilizing existent monaural 
amplifiers. 


FEBRUARY, 1960 


FREEDOM FROM HUM 

to satisfactorily drive 
decreased cartridge output 
tem hum problems. A 
elimination used in mona 
difficult or impossible to 
Magneramic 31 complet 

is non-inductive and has ade 
The Electro-Voice Magne 
replaces any monophonic 
now on the market. It fe 
specified for magnetic cart 


‘ 


adaptors or circuit modifi 


SPECIFICATIONS — MAGNERAMIC 


Response Range: 20 to 1 
Compliance, Vertie 
Compliance, Latera } 
Isolation: 28 db ¢ 10¢ 
Tracking Force: 2 to 4 gran 
4 to 6 grams 
Styli: .7 mil diamond 
Output: 8 millivolts 
Recommended Loa 22,000 t 
(Magnet 
Elements: 2, Lead Zirco I 
Weight: 8 grams 
Terminal 4, standard 
Mounting Centers: 4" and 
Audiophile Net: $24.00 


Want more information 


FACTS ABOUT THE 


SlecheYorce INC. 


BUCHANAN, M 





WEATHERS STEREO COMPONENTS 
combine HIGH QUALITY REPRODUCTION and 


low record wear 


SPECIFICATIONS 


Frequency Response 20-30,000 cps 

10 x 10 * cm/dyne 

1.0 milligrams 

Professional arms 

ther type arms 

r Sapphire 

29 ot 

se Ratio — 60 db 
hannel 

15 9 nto magnetic input 


$17.50 
$ 9.75 


WEATHERS 


StereoRamic 
Cartridge C-501 


A new achievement in ceramic 

cartridge performance . . . advance-designed for use 

in changers and other tonearms. Weathers 

ceramic cartridge does not fight with record 

grooves. Its effortless, smooth-treading performance 

means less wear for your records. There is a 

complete lack of needle talk and chatter, made 

possible through the use of Weathers Ring Filter 

Technique—the most efficient means of securing 
separation between channels better than 25 dt 

Shielded, too, against hum. Weathers 

StereoRamic Cartridge comes fully 

wired and ready for use 


balance 


Weathers Tonearm MT-5 


The Weathers 

Micro-Touch Stereo Tonearm 

is designed exclusively for Weathers 
StereoRamic Cartridge and is an exact 
duplicate of the arm created for the 
famous FM 1-gram system. This 1-gram 
tracking force assures low record wear. 


Shock mounting isolates the tonearm resonance 


down to 15 cps. Superbly constructed for 
cueing ease. Made of 

the finest basswood which 
gives maximum strength | 
with minimum weight 

Comes complete with 

stereo leads. ; 


= 


\ 
al 


is balanced perfectly... 


so accurate that 


turntable leveling 


is unnecessary! 


SPECIFICATIONS 


Arm Bearing System... Viscous Damping 
Tracking Force. Easily adjusted 1 to 8 grams 
Finish weavid Ebony with gold trim 
Overatl length 13 inches 
Pivot to Stylus Tip Length 9% inches 
Recommended Overhang Y% inch 


Audiophile Net $38.50 


Ask your dealer for a FREE HOME DEMONSTRATION of 
Weathers components, or write today for illustrated booklet, Dept. RE-2 


“‘Weathers Technical Magic Is Sound” 
WEATHERS INDUSTRIES 


DIVISION OF ADVANCE INDUSTRIES. INC 
66 E. Gloucester Pike, Barrington, N. J. 
Export: Joseph Plasencia, Inc., 401 Broadway, New York 13, N.Y. 
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CORRESPONDENCE (Continued from p 


important advances available 
search engireering. It is not 
utilized, and does not appeat 

lifetime. 


C. A. PRITCH 


be adopted In ou 


rlington, Va. 


INDUSTRIAL ELECTRONICS 
CIRCUITS 

Dear Editor 

I am very glad to see ar 
section in RADIO-ELECTRONICS M 
zine, especially the article on 1 
Alvin G. Sydnor (“Relays in lh 
November, 1959, page 52) 

There 1S a 
magazine 


kinds 


INDUSTRIAL INFORMATION 
Dear Ee 


build ; olor organ 
hyratrons to operate lights « 
ing to treble, mid-range and |} 
I improved on this, with 
ment 1 f 8& channel 
expanded to 10, then 20 an 
Wher went o stereo, I 
channel speake 
ive is colo1 organ 
What F OrVrkKing 
\ tt out thyrat 
them. I g 
I found book 
are welde Ss, et 
went into lighting circuit 
theate lighting and dimn 
depend on this p inciple Ia 
eferences to magnetic amplifi 
though the principles were ex 
it seems that no practical « 
practical values are given. F 
I can imagine an article on b 
theate1 


to people vorking in 


switchboard would be of 
+4 
groups throughout the count 
Don |} 
s Angeles, Calif 
(It is very definitely ou 
describe actual equipment 
than abstract circuitry in ou 
Editor) 


electronics articles. 


FAN MAIL 

Dear Editor 

For a long time I have beer 
your magazine at newsstand 
time I saw an interesting article 

RADIO-ELECTRONICS has been so 
esting the last three issues that I have 
decided to be one of your permanent 
subscribers, and I will, if you continue 
to keep the magazine loaded with up 
to-date information on new gadget 
and developments in the electronics 
field. 

Best wishes for continued success. 

Jesus M. MALDONADO 

Bradenton, Fla. END 
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ALLIED’S 
1960 


ELECTRONIC SUPPLY CATALOG 


value-packed 


your complete money-saving guide to 


EVERYTHING IN ELECTRONICS 


™ —— “ 
“i i e Latest Stereo Hi-Fi Systems— 
Everything in Hi-Fi Components 

Money-Saving, Build-Your-Own 
KNIGHT-KITS ® for Every Need 
Values in Recorders and Supplies 
Latest Public Addre Systems, 
Paging and Intercom Equipment 
Amateur Receivers ansmitters 
and Station Gear 
Test and Laborat nstruments 


JEN " P s 

oo WESTERN ; 7% TV Tubes, Antenna ccessories 
; ? . 

. 4 says . bad 


Huge Listings of Parts, Tubes 
Transistors, T E ‘ 


ae 


ALLIED exclusives: eee ap te Sees Oy 
orders up to $200; only $14 


MONEY-SAVING KNIGHT-KITS the very best in build-your- over $200. Up to 24 n tt 
own electronic equipment —designed to save you up to 50%. 
“Convenience Engineered”’ for easiest assembly; the only kits 
covered by Money-Back Guarantee. Complete selection of 
Stereo hi-fi kits, Hobbyist kits, Test Instrument and Amateur 
kits. KNIGHT-KITS are an exclusive ALLIED product. 

KNIGHT” STEREO HI-Fi—truly the best for less—the finest 

you can buy, yet far lower in cost. Select super-value 

KNIGHT components or complete systems and save send for the leading 
most. Also see the world’s largest selection of ‘ 
famous-name hi-fi components and money 


saving ALLIED-recommended com- IL. . 
a — : mee 


plete hi-fi systems 
ALLIED RADIO CORP., Dept. 2-8 
100 N. Western Ave., Chicago 80, Ii! 


Get every buying 
money-saving fF 


personal help 


electronic supply guide 


[] Send FREE 1960 ALLIED ‘¢ 
Name 


Address 
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How far can you go in electronics... 


Two years ago, Field Engineer William G. Miles was a deeper knowledge of electronics and added to my 


asked to outline his thinking on how far he could go in tature. IBM shows real interest in you as an indi 
electronics at IBM vvithout a degree. Now, he re your goals are, what plans you've made to reach 
views the progress he's since made. His present posi in help speed you toward then 
tion: Group Manager, responsible for keeping one of 


America's largest electronic computers in t erating 
€ s largest ele i puters Op operc 3 10 SAGE SITE. After his training. I 


SAGE site. SAGE is an important | 
1 the heart of SAGE is a real-time cor 


ago,”’ recalls y e SAGE computer analyzes radar data v 


condition. Here's his story 


HURDLING THE DEGREE BARRIER. “A few vears t 
Bill Miles, “‘I felt that I'd gone about as far as a technician could accuracy, checks it against available air traffic inf 
without a degree. I just cot t hurdle that education barrier DI its visual displays to assist the Air Force 
Now, thanks to IBM, I have a solid electronics education. I'm a 

Group Manager on the SAGE project, responsible for 20 field 

engineers. My future looks brighter than it ever did. I don’t UPGRADING TECHNICIANS. “The job of IBN 


know of another company where a technician can go farther or to keep SAGE computers running,” he explain 


receive more recognition, without a degree, than at IBM.”’ 1intaining. testing, and checking computer 
an uuble before it occur The 
UTILIZING HIS NAVAL TRAINING. Bill Miles spent three years I what I was looking f 


sua 


as a Naval Aviation Radar Technician. After discharge from ordinarily done by graduate engineers work u 

service, he worked as a TV serviceman, at the same time pursuing to men without a degree. Of all the companies I kn 

an engineering education at night. “I knew there were gor od career appears to be one of the few which upgrades technician 

opportunities around somewhere, but I couldn't find them,”’ Bill of engineering responsibility levels dictated not by your 

Miles says. ‘I investigated several big companies. They were im- education but by your native talents.”’ 

pressed with my ability, but my lack of a degree kept me from the 

kind of a career I wanted. Then I answered an ad similar to this.”’ MANY EDUCATIONAL OPPORTUNITIES. “SAGE field eng 
have many opportunities for education beyond the ‘basi 

EXTENSIVE ELECTRONICS SCHOOLING. [In May, 1955, he joined ing, which lasts 20 weeks,” says Bill Miles. ‘After a year 

IBM and began an extended training course. ‘“The teaching was in the field, they may be selected for further training 

as technically advanced as I could ask for. Each day, I gained how the complete SAGE electronic computer system w 
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without a degree? 


keep up with the most advanced electronic developments, they 


may also attend classes during working hours.” 


RAPID ADVANCE TO GROUP MANAGER. In his four vears with 
IBM, Bill Miles has received several promotions. He is now 
Group Manager at a SAGE site. ‘“‘My advancement is an example 
of IBM's policy of promoting from within,”’ he says. “The com- 
pany is quick to recognize a man’s contributions and quick to 
reward him. This means lots of opportunities for new men who 
show potential for advancement along clearly defined routes 
both in the technical and managerial areas. There are no limits 
set on your future. Everything IBM has ever promised about 
advancement in field engineering, I’ve seen happen—either to me 
or to someone I know 


If you have a minimum of 3 years’ technical schooling after 
high school—or equivalent experience—you may be eligible for 
20 weeks’ training as a Computer Units Field Engineer. Starting 
salaries are based on your education and experience. While train- 
ing you will also receive a living allowance. 

From then on, you can go as far as your abilities and ambition 
will take you. And, as you may already know, at IBM you receive 
company-paid benefits that set standards for industry today. 


WRITE TODAY TO: Mr. N. H. Heyer 
Dept. 649N 
Federal Systems Division 
IBM Corp., Kingston, N. Y. 


You'll receive a prompt reply. Personal interviews arranged in all 
areas of the United States. 
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ny 


Bill Miles reviews two-year-old article abou 


Discussing counseling methods 


with perso 


INTERNATIONAL BUSINESS MA 


ne 


nagement. 
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JACQUES BERNOULLI 


THE 
WIZARD 
OF 


ODDS He solved a telephone traffic problem two centuries ago 


Jacques Bernoulli, the great Swiss mathematician, pon- probability that you or any other subscriber wi 
dered a question early in the 18th century. Can you mathe- is | in 20, the same as the probability that side 
matically predict what will happen when events of chance icosahedron will be on top. The odds against 15 o1 
take place, as in throwing dice? of you talking at once are again about 100 to | I} 
His answer was the classical Bernoulli binomial distri- would be extravagant to supply your group with 150 
bution—a basic formula in the mathematics of probability circuits when 15 are sufficient for good service. 
(published in 1713). The laws of probability say, for in- lelephone engineers discovered at the turn of 


stance, that if you roll 150 icosahedrons (the 20-faced tury that telephone users obey Bernoulli's formula. At B 


solid shown above), 15 or more of them will come to rest lelephone Laboratories, mathematicians have devel 


with side “A” on top only about once in a hundred times. the mathematics of probability into a tool of tremend 

Identical laws of probability govern the calls coming economic value. All over the Bell System, the mathemat 
into your local Bell Telephone exchange. Suppose you are approach helps provide the world’s finest telephone ser 
one of a group of 150 telephone subscribers, each of whom using the least possible equipment. The achievements 
makes a three-minute call during the busiest hour of the these mathematicians again illustrate how Bell Lal 
day. Since three minutes is one-twentieth of an hour, the tories works to improve your telephone service. 


a7 


ox BELL TELEPHONE LABORATORIES 


World center of communications research and developn 
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LISTEN TO THE EICO HOUR, WBAI-FM, 99.5 MC, MON., THURS., SAT., 7-8 PM; and SAT. 3-4 PM 


and Mono Hi-Fi. ..the experts say 
your best buy is 


‘The overall design of the HF-81 is conservative, honest and 

functional. It is a good value considered purely on its own merits, 

and a better one when its price is considered as well.’’ 3 ewe - ma coiled 
— Hirsch-Houck Labs (HIGH FIDELITY Magazine) : HFT 92 


AM Tuner HFT94 
Advanced engineering e Finest. qualit omponent: 
‘Beginner-Tested,"’ easy step-by-step instructions 
LIFETIME service & calibration guarantee at nominal 
IN STOCK compare, then take home any EICO equipment 
id}-40) ame) Am dal -M-181-)b een ice)an me Gol 0)0Mal-1f-49] ele) da lolelem at | @L@ Mel -1-1 1-1 6-5 


@2@2 °%. 


12W Mono Integrat 
Other Mono integ 
50, 30, & 20W 


HF81 Stereo Amplitier- yp ng selects, from 25 uv. IF bandwidth 260 kc at 6 db points 
amplifies, controls any stereo sou & feeds it Both cathode follower & FM-multiplex stereo 
I self-contained dual 14W am “ fier s to z outputs, prevent obsolescence. Very low distor- 
f speakers. Provides 28V onophk tion. “One of the best buys in high fidelity kits.” 
J level controls, separate balance contr AUDIOCRAFT. Kit $39.95*. Wired $65.95*. 

Jent bass ret f or each Cover $3.95. “Less cover, F.E.T. In 


EL84 power amplifiers. “Excellent’’ — SATURDAY New AM Tuner HFT94. M 
REVIEW: HI-FI MUS AT HOME. * Outstanding hey . ‘ ey 2-Way Book 
x eubenie versatile."’-ELECTRON . * ‘ speaker Syster 
NORLD LAB-TESTED. Kit $69.95. Wired $109 95. . 

~ i nsit eye-tron Way Speaker 
WFeS Stereo Preamplifier i mplete. maste Kit $39.95. Wired $65.95 8 2-Way Speaker 5y 
t r plifier-c¢ init, self-powerec New FM/AM tuner HFT92 


M tunir Kit $59.95 Ww 


inputs Bees hell ts a 4S, New AF-4 Stereo Amplifier prov 
: - i per channel or 8W total t 
- eramic/crystal stere¢ 
ach channel. Switched FM-multi stereo. 6 reo/mono sels 
or. “Extreme flexibility a bargain tor. Clutch-concentric leve one = , 
Ft REVIEW Kit $39.95. Wired $64.95. Includes with a pair of HFS-5 ™ 
New HF87 70-Watt Stereo Power Amplifier: Dual quality, low-cost stereo, Kit $38.95. Wired $64.9, 
35W power amplifiers of tt nighes lit HF12 Mono Integrated Amplifier f 
¢ tor sality output tran mer und plete ‘‘front-end"’ facilities and tr 
tort oie sale. across > entire ‘io ran ty performance nputs for phonc 
full power to provide utmost ¢ ity fu tuner and crystal/ceramic cartridge 
rchestra & organ. IM distortic 1 at 7 variable crossover, feedback type t 
harmoni distortion less than 1 0 t ircuit. Highly stable Wil Hams Dn type wer 
0,000 cps within 1 db of 70W. Ultra-linear con amplifier circuit. Power out f S, $139.95 
ected EL34 output stages & surgistor-protected 25W peak. Kit $34.95 wited $57, 95 es 
fiode rectifier power supply. Selector cover IMPORTANT NOTE: All | kits built 
hooses mono or stereo service; 4, 8 New HFS3 3-Way Speaker System Semi-Kit com according to ow : ns, and ail 
and 32 ohm speaker taps, input level con plete with factory-built 34” veneered plywood (4 EICO factory-assembied equipment, con- 
basic sensitivity 0.38 volts. Without exag- sides) cabinet. Bellows-suspension, full-inch ex form to the high standards and specifica- 
one of the very finest stereo amplifiers cursion 12” woofer (22 cps res.), 8” mid-range tions as published n El terature and 
regardiess of price. Use with self- speaker with high internal damping cone fc advertisements. All EICO factory-assembied 
V tereo preamplifier-contro! unit (HF85 smooth response, 31” cone tweeter. 21 cu. ft equipment is completely and meticulously hand- 
mmended). Kit $74.95. Wired $114.95. ducted-port enclosure. System Q of 1 for smooth: woe Cvonmhent — ne, printed circular, eaeh 
HF86 28W Stereo Power Amplifier Kit $43.95. est frequency & best transient response. 32 {actory-assembied _ $ 100% final-tested 
Wired $74.95. 14,000 cps clean, useful response. 16 ohms eae ge Se, “aoe ane eae <= oe 
FM Tuner HFT90: Prewired, prealigned, tempera- impedance. HWD: 2612”, 13%",143”. Unfinished tent techn nee Dr ae hea 
ture-compensated ‘front end’ is drift-free. Pre birch $72.50. Walnut, mahogany or teak $87.50. . : : , ee 
wired exclusive precision eye-tronic® traveling 


nuitipl ex 


position 


New HFS . C it Coupon ¢ the FREE CATALOG 
tuning indicator. Sensitivity: 1.5 uv for 20 db 5 2-Way Speaker System Semi-Kit m ‘. 


plete with factory-built 34” veneered plywood (4 


julie y 7 ‘ ] n 5 A 
quieting; 2.5 uv for 30 db quieting, full limiting sides) cabinet. Bellows-suspension, %¢” ex 
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instruments in use throughout the world. 


Over 1 MILLION EIC 


Add 5% in the West. 








The specs prove it...your best buy is 


B 


TV-FM SWEEP GENERATOR 
AND MARKER # 


#666 
— 109. 
KIT $69.95 WIRED $119.95 KIT $69.95 WIRED $109.95 


Complete with steel cover & handie 
C i} + tenis 


RF SIGNAL GENERATOR #324 + [= 
KIT $26.95 WIRED $39.95 @ 


{ >... == 
3O@ @> 


> 


@ 
oe @ 
o ' 


card 


E 
COLOR & MONOCHROME 
DC TO 5 MC LAB & TV 
5” OSCILLOSCOPE #460 
KIT $79.95 WIRED $129.50 
5” PUSH-PULL 


Oscilloscope #425: 
Kit $44.95 Wired $79.95 


D 


PEAK-T0-PEAK 

VIVM #232 & 
UNIPROBE (pat. pend) 
KIT $29.95 

WIRED $49.95 


in 3 fund. bands, 60-225 mc on harmonic band 
4.5 xtal marker osc., xtal supplied. Ext. marker 
provision. Attenuators: Marker Size, RF Fine, RF 
Coarse (4-step decade). Narrow range phasing con 
trol for accurate alignment. 
150 ke to 435 mc with ONE generator in 6 
fund. bands and 1 harmonic band! +1.5% freq 


moving from cabinet. Measure directly p-p v 
of complex & sine waves: 0-4, 14, 42, 140 0 
4200. DC/RMS sine voits: 0-1.5, 5, 15, 50 
1500 (up to 30,000 v. with HVP probe, & 250 m 
PRF probe). Ohms: 0.2 ohms to 1000 meg 
meter, can't-burn-out circuit. 7 non-skip 
every function. Zero center 


Features DC amplifiers! Fiat from DC t 

usable to 10 mc. Vert. Sens.: 25 mv 
Z 3. megs; direct-coupled & push-pull thr 
4-step freq.-compensated attenuator up t 
Sweep: perfectly linear 10 cps 100 k 
for range to 1 cps). Pre-set TV V & H px 
Auto sync. lim. & ampli. Direct or cap 
bal. or unbal. inputs; edge-lit engraved |u 
with dimmer control; plus many more out 
features 


A Tests all receiving tubes (picture tubes with 
adapter), n-p-n and p-n-p transistors. Com- 
posite indication of Gm, Gp & peak emission. Simul- 
taneous selection of any one of 4 combinations of 
3 plate voltages, 3 screen voltages, 3 ranges of 
continuously variable grid voltage (with 5% accurate 
pot.). Sensitive 200 ua meter. 10 six-position lever 
switches: freepoint connection of each tube pin accuracy. Colpitts RF osc. directly plate-modulated 
10 pushbuttons: rapid insert of any tube element in by K-follower for improved mod. Variable depth of 
leakage test circuit. Direct reading of inter-element int. mod. 0-50% by 400 cps Colpitts osc. Variable 
leakage in ohms. New gear-driven rolichart. CRA gain ext. mod. amplifier: only 3.0 v needed for 30% 
Adapter $4.50. mod. Turret-mounted, slug-tuned coils for max. ac 
B Entirely electronic sweep circuit with accu- curacy. Fine and Coarse (3-step) RF attenuators 
rately-biased increductor for excellent line RF output 100,000 uv, AF output to 10 v 
arity. Extremely flat RF output. Exceptional tuning Uni-Probe — exclusive with EICO — only 1 
accuracy. Hum and leakage eliminated. 5 fund. sweep probe performs aii functions: half-turn of probe 
ranges: 3-216 mc. Variable marker range: 2-75 mc tip selects DC or AC-Ohms. Calibration without re- 


shows you HOW TO SAVE 50% on 65 models of top quality professional test equ ent. MAIL COUPON NO 


Fa bh 


Tube Tester +625 


New Transistor 
Portable Radio RA-6 
Kit $29.95 

Wired $49.95 

Incl. F.E.T.; 
Prealigned RF, IF 
xfmrs; push-pull 
audio; 6” spkr 


33-00 Northern 


Add 5 in the 


less 9V batt. 


NEW Power & Bias 
Supply for 
Transistorized 
Eqpt. =1020 * 
Kit $19.95 

Wired $27.95 


West 


(Turn PAGE FOR MORE EICO VALUES 


NEW Tube & 
CRT Fil. 

Tester +612 
Kit $3.95 

Wired $5.95 
Fast-checks 
radio/TV tubes, 
pilot lamps, etc. 


ee 


R-C Bridge & R-C-L 
Comparator =950B 
Kit $19.95 

Wired $29.95 
Reads - : ohms- 
500 me 

10 mmtd- 5000 mfd, 
power factor 


Series /Parallel 
R-C Combination 
Box *1140 

Kit $13.95 
Wired $19.95 


VTVM Probes 
Kit 

Peak-to-Peak $4.95 
RF $3.75 
High Voltage 
Probe-1 

High Voltage 
Probe-2 

Scope Probes 
Demodulator . $3.75 
Direct $2.75 
Low Capacity $3.75 


Kit $34.95 

Wired $49.95 

« tests 600 mil 
series string type 
tubes 

e illuminated 
roll-chart 

Pix Tube Test 
Adapter $4.50 


Wired 
$6.95 
$4.95 
$6.95 


$4.95 


$3.95 


© Hi-Fi © Ham Gear. 


6V & 12V Battery 
Eliminator 
& Charger 
Kit $29.95 
Wired $38.95 

Extra-filtered for 
transistor equipt 
=1060 Kit $38.95 
Wired $47.95 


= 1050 


33-00 Northern Bivd. 
L.1.C. 1, MY. 


Show me HOW TO SAVE 50% on [) Test instruments 
© Send free Stereo Hi-Fi 
Guide. Send me FREE Catalog, name of neighborhood 
deaier. 


Name..... 
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20,000 Ohms /Voit 
V-0-M =565 

Kit $24.95 

Wired $29.95 
1000 Ohms/Volt 
V-0-M =*536 

Kit $12.90 

Wired $14.90 


Cc-2 


.. State 


' 
| 
| 
| 
| 
| 
| 
| 
l 
| 
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Radio-Electronics 


Huge Gernsback, Editor 


MICROELECTRONICS 


4 Major Revolution in Electronics 1 


VER si » th ginning of dio, and later the elec 

tronic art, « lil shrunk We 

have reported it page at regula. 
intervals, 

During the past few j 
all electronic parts has accelerated : an unprecedented ate, 
so rapidly, in fact, that at this 
moved into molecular electron termed by some research 


nking of practically 
moment the art already has 
aboratories molectronics. 

RCA, General Electric, Westinghouse, Bell Laboratories, 
IBM, Texas Instruments are only a few of the pioneering 
esearchers who are now deeply in microelectronics, a de 
velopment that presages a revolution far greater than even 
the advent of the transisto 

To grasp this new advance fully, let us report that al 
eady the laboratories have components so small that they 
cannot be seen by the n: *yve—they are truly of micro 
scopic size! Nor do they look at all like the usual units. 
In fact, if the scientist who 
lid not assure you that the little speck you glimpsed unde1 


demonst 


ates the item to you 
the mi ansisto a capacitor or a resiston 
you probably would lieve it Yet such microcom 
ponents are already facts today in the laboratory. By the 
mid-1960’s, they will probably be for sale in civilian items, 


oscope 


such as hearing aids, bio-electronic medical appliances and 
tthers. Microradios, considerably less than 1 inch square, 
will most likely appear by 1965 or earlie 

Why this 


reasons for it 


9 


There are excellent 
a huge shrinking in ma- 
terials, in we ight and, conseque! tly, in cost, becomes possible. 


frantic reduction in size 


Fin st, economics 


Second, and more important, in the coming microelectronics 
art, practi ally all 
peared, as an anachronism and technical barbarism. 
there will be little of the 
even worse, “intermittents” that have 


f not all soldering will have disap 
Hence, 
ancient disease of miscontacts or 
plagued manufac- 
turers and service technicians for generations. 

Third, and of vast Military and coming 
space requirements are so stringent and so vital that large 


mportance 


size and failures of components are matters of continuous 
threat to life. Hence they cannot be tolerated—there just 
cannot be a failure in future electronic gear. 

In microelectronics, the reduction of size and weight, as 
well as other advantages—for instance, practically inde- 
structible components that never wear out—will usher in 
a new age for the art. 

What really is microelectronics? Stripped of most scien- 
tific and technical terms, it is the production and adaptation 
of microfilms so thin that they measure only one molecule 
thick. 

We know the molecule is the smallest particle of matter 
that can exist by itself and still retain all the properties of 
the original element. That we really have to do with micro- 
scopic dimensions will be better appreciated when we realize 
that it takes nearly 1,000,000 films the thickness of one 
molecule to measure 1 inch thick! + 

* See “Midget Radio Sets,”"’ January, 1931 ‘Shrinking Radio,” January, 
1944; “Miniature Radios,"" September, 1944 “*Microtubes,"" November, 
1947 “Miniradios,”""” November, 1953 “Minitelevision,”” August, 1956 


and many others. 
The figure was based on the molecule of ordinary water (H:O). Atoms 
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Yet, unlikely as it sounds t ible to fashion 
capacitors, resistors and even i tors of single or 
multiple molecules, that behave exact their big brothers. 
It even becomes possible to build amplifiers and switching 
devices for computers that are so tiny that they can be seen 
only under a high-power microscope 

The microfilms that e tl 
today are f 
it 1S certs 
as well 
or less experimenta 


No. mally, 


or evaporated it 


nents. 


as the first step 
thick, may ther 
repeated. A few 
capacito R 
fashion 

One may 
build the ce 
ponent can 
the desired 
can be fashic ned 

The various com] 
each othe1 
then forn 
the components 
trically 
sprayed 
wiring” 
day crude wiril 

It can be 
techniques 
so tiny that 
thimble! 

It becomes 
rugged that 
minuscule siz 
against shock 
importance for milit 

While such mic el 
nected and interconne 
be electrically con: 

Although batte) 
steadily shrunk in 
will not be able t 
foreseeable future. 
would be so microscopi 
drive even the smallest 

Yet microbatteries 
an early and foreseeal 
batteries here. The 
to molecular size 
1945 are a reality today hey n to be inco 
porated along with oth component t ‘-powered 
microelectronic assembli« l ng the xt 1 ars.—H.G. 


of silicon and germaniun 


inch, and therefore w 
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unit without a zero control mad: 


. ILTIMETER 
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AC VOLTS 





Cireuit of the l-control unit 


By ALBERT STRATMOEN 


HE volt-ohm-milliammet 
most unive sally use 
test instrument. It is 
thased ready-made 
because the time involved ir 
and constructing one is great ¢ 
nake it impractical. Howe 
a mete movement 
scales and desigr 
the project bec 


ana 
ippeal 
the begin: 


round yr 
ind 


>» No ze 
section 

> Maximun 
section limited 

>» The same 
lc ranges 

Zero-adjust cont: 
the ohms section of 
ments because the 


zine type) us 


Ri—25,500 ohm 

R2—266 700 ohm 

R3—28 700 ohms 

R4—1 20.000 ohms, deposited carbon 

R5—300,000 ohms, deposited carbor 

R6—' 5 megohms, deposited carbon 

R7—3 megohms, deposited carbon 

RB—4 megohms, deposited carbor 

RI—9 megohms, deposited carbor 

RIO—2.4 megohms, deposited carbon 

R1i—600 000 ohms, deposited carbon 

R12—57 000 ohms 

R13—24 500 ohms 

R14—4 400 ohms 

RIS—2 650 ohms 

Rt6E—43 ohms 

R17—4.3 ohms, wirewound 

RI8B—0.43 ohms, wirewound 

RI9—144 ohms 

R20—1 050 ohm 

All resistors '/2 watt—10%, units are selected with 

ohmmeter or resistance bridge to within 1%, or bette 

except for deposited-carbon and wirewound unit 

BATT |—13.4 volts (Two Mallory TR-136R's in se 
with | cell removed from each 

BATT 2—1.34 volts (i cell of Mallory TR-136R 
moved from BATT !) 

, 2—-IN34-A 

1, ‘ 2—insulated banana jacks 

M—meter, 50 ua, 42-inch scale (Precise 
opment M-50 or equivalent) 

S—3-deck 3-pole 20-position nonshorting rotary 
MS-20-3 or equivalent) 

Case, bakelite 6 13/16 x 5 9/16 x 2 5/16" with 
{Allied Radio 86P287 and 86P289 or equivalent 

Miscellaneous hardware 
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not constant-voltage sources. Their 
output varies from almost 1.6 (when 
new) to about 1.3 volts during their use 
ful lifetime. Therefore, a variable re 
sistor is needed to compensate for-the 
variation. In addition, low resistances 
are measured by passing high current 
up to 50 ma on the lowest range 
through the unknown resistance. When 
the battery is new, it doesn’t matte 
However, as it ages its internal resist 
ance increases and the output voltage 
drops on the ranges using more current, 
making it necessary to adjust the zero 
control constantly when changing 
anges. 

Mercury batteries are fa superiol 
for this purpose as their 1.34 volts pei 
cell remains constant during thei 
ful lifetime. Therefore, the main 
for having an ohms-adjust cont 
not apply when mercury cells a 
as a power source. The 50-ma drain 
the low ohms range of most mete 
pretty heavy for mercury batteries, but, 
by using a backup cireuit for the two 
lowest ranges, current is limited to 500 
ua. The backup circuit passes full-scale 

rent through the meter and shunts (Above) Neat-looking instrument covers ac and de 

» meter with the unknown resistance volts, ohms. de ma and db. 
So, when no resistance is connected 


the test leads, the mets indicates full (Below) A three-gang switch and associated wiring fills the meter’s 


i 
i 


scale (infinite resistance). The iding bakelite case. Each component of resistor mult up from several 


lrops as the esistance shunted ' units is marked with the resistor number. 
the mete s decreased. Wher 
ternal resistance is equal to the 
internal resistance, the po 
at exactly half scale 
ment, 1,300 ohms. 

To ead lowel resis 
vould be possible wit! I Vaiue f 
half-scale indication, he mete! 
shunted on the low-resistance 
00 wa, making 130 ohms the half-s 
value for this range The lowest re 
sistance that can be read on this range 
s 1 ohm. For reading very low 1 
sistance values, I recommend a_ sep 
arate instrument such as the one ce 
scribed in the August, 1953, issue of 
RADIO-ELECTRONICS. This reads as low 
as .01 ohm with a maximum current of 
1) ma. It also measures direct current 
from 50 ma to 10 amps. As I brought 
out in this earlier article, 50-4a move 
ments are fine for measuring voltage 
and high values of resistance but aren’t 
suited for low resistance and current. 
That is. why I have only three current 
ranges and use the saved switch posi 
tions for voltage and resistance. 


Building the vom 


The first step in constructing the in- 
strument is to mount the parts on the 
panel. This panel is in two layers. One 
is the bakelite panel that comes with 
the case, and the other is a plexiglas 
sheet of the same size. The range dial 
is sandwiched between these and is a 
photographic reduction. It isn’t difficult Tests conducted by a member of the staff of RADIO-ELECTRONIC( 
to draw one of the proper size. If you that the author's unit is an excellent multimeter. Accuracy, che 
can engrave bakelite, you will not need an EICO vtvm at assorted ac and dc voltages, was within 2 

‘ 2 . ranges the meter did not go to exactly full scale, but wher 
the plexiglas or the paper drawing. I ing various 1% precision resistors accuracy is within 
mounted the two large mercury bat- shown are hard to read. They can be made clearer by 
teries by taping them to strips of plexi- the 7.5-, 75-, and 750-volt ranges 
glas and fastening the strips with meter 
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mounting bolts. I used pillars 
with a crosswise hole that was tapped 
for 6-32 bolts instead of nuts. These 
contact the ends of the batteries and 
convenient terminal 

One cell is removed from each bat 
tery, cutting them down to a total of 
ten cells. Remove this cell from the 
positive end of each battery and you 
will have a tab on the center electrode 


brass 


form posts. 


you can solder to. One of these cells is 
used for the three low ranges and the 
othe As shown in 
the photo, the single cell is mounted in 
a fuse clip that has been soldered 


becomes a spare 


piece of brass. 

Next, mount the range swit« 
knob and the banana jacks. To have as 
much room for these as possible, mount 
the meter as high on the 
can. The meter scale can be 
in place either before or afte 
the meter on the panel. It 
make a new 
scale as the 


panel as you 
cemented 


you mount 


aluminum backing fi the 
original is fo 

Before pasting in the 
700-ohm 


} 
scaies 


slide-in 


scale, remove the esistor it 


series with the meter coil. Evidently it 


brings the meter resistance up to ar 


even 2,000 ohms, but the backup ci 


cuit works best with low resistances, so 


the scale has been calibrated 
1,300-ohm 


for only 


movement and is 
this value If 
make mete 


anothe1 and it has a lowe 


esistance, you could add some series 
resistance to bring it up to 1,300 ohms. 
Be sure to get one with a lance or knife 
edge pointe The are s JU 
Wiring details 

All othe 


soldered in place. 


components can now be 
Note that except fo1 
the deposited carbon resistors all are of 
values. You will 
borrow a good ohmmeter o1 
bridge and select them from 
common 


nonstandard have to 
esistance 
a stock of 
wire- 
wound resistors are made up from No. 
30 copper Wire wound on forms made of 
high-value radial-lead carbon 
Starting with the ohms section, in 
stall R19, the shunt. You 
find a nominal 150-ohm carbon 
that is just right or 
series or parallel 
the exact value. 
The multipliers for the de 
(R3 to R9) are mostly deposited cai 
bon. R3 is an odd value to compensate 
for the meter resistance. Only two of 
the ac multipliers (R10 and R11) are 
standard values. Two factors to con 
sider for ac are rectifier efficiency and 
Install R10 and R11 and set 
the range switch to 150 volts ac. Con 
nect a 10,000-ohm variable resistor as 
a temporary R20 and set it to minimum. 
Touch the test leads to the ac line and 
adjust the pot until the meter gives the 
reading as your standard volt- 
meter. Then replace the variable con 
trol with a fixed resistor of the same 
value. It should be approximately 1,050 
ohms. If you have a really accurate ac 
voltmeter, you could improve accuracy 
on the 15, 7.5 and VU range by adjust- 
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carbon resistors. The 


resistors, 


500-va may 


resisto! 
you can use some 
arrangement to get 


ranges 


linearity. 


same 


DC VOLTS 
Jamaman, 


Meter 


actual 


face shown 
size. 


213, R14 until the 


agree with your standard 


done a good job on the 
tion and 
accurate ly, you 
usual 5% accuracy for ac 


have 
have measured these 
should be 


Design factors 

You 
separate mete! 
big advantage, but it pi 
attention to rectifier linearity. Th 
tra diode that shorts the 
rectifier during the undes 
cycle helps improve linearity as no cu 
rent leaks through during this period 
However, when dealing with cu 
of 5 wa or less, diodes increase in fo) 
ward resistance and 
resistance, therefore 
ciency. Even silicon that may 
have a back resistance of 10,000,000 
ohms for larger currents act this way. 
Their back resistance may drop to 20, 
000 ohms near zero current. I foun 
that 1N34’s are as good as any for this 
purpose. 

If we try to make the ac 
sensitive as possible, we 
arity problems. The 
which the rectifiers act 
sistors than rectifiers represents a 
siderable part of the arc. But 
decrease the sensitivity by shunting the 
meter, this effect impo) 
tant. I found that 4,000 ohms per volt 
is the greatest sensitivity that will give 
reasonable linearity. True, 2,000 ohms 
per volt would be better, but it 
load some circuits excessively. 

The VU range is not 
linearity isn’t as important and I 
wanted to approximate the standard 
VU meters. There are quite a few prob 
lems when one tries to have a VU range 
on a multimeter. This is mainly because 
of meter movements’ 


that I 


scale fon 


will notice 


requires 


mete 


ents 


decrease in back 


losing their effi 


diode Ss 


5 Ha point 


more ilk 


become s less 


would 


shunted as 


characteristics. 


Range scale shown 
actual size. 


Vi types are more lively 


damping and possibly more 


audio work, 0 db is 1 mw in a 


Standard VI 


or 0.775 volt. 

iot indicate zero at th 
at 6 db down from 10-mw. H 
had to use 0.775 volt as zero 
higher ranges for decibels, so th 
will indicate zero VU 
watt. This 


tones; tor mal 


when the 
1 mill applies only fo 
speech the 
very close to a star 
mete! because of the mol 
movement. For steady tones 
match a standard VU mete 
7,500 ohms in series with the te 
anges, add the 
priate number of decibels shov 
box on the mete: 
The shunt 
cult to 
R17 
them against 
ing current 


For the highe 


scale. 
resistors for de 
measure accurately, 
R18. Fo 
a good standard | 
through both met 


and best re 


series. 
I would 
selecting the 


like to give my rea 
voltage ranges 


cating the uses for each: 


De ranges 


1L.5—dry , 
of 1.4-volt tubes 


cells, mercury cell 
batteries 
batteric 


supplies 


7 6-volt 
15—12-volt 
transisto} 
multiple of 15, 
tubes 
150—transformerless plate vo 
300—transformer type plate 
750—multiple of 150 
ranges 
-telephone and low-level 
6.3-volt heaters 
12.6-volt heaters 
ac line, heaters of high¢ 
tubes 
750—multiple of 150, input to rectifi 
END 


sto. age 
storage 
¢ 


bias of 
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PORTABLE 


about 


output 


POWER SUPPLY 


By I. QUEEN 


EDITORIAL ASSOCIATE 


‘he powe! 
which 
The v 


then 


ene} 
or oscillator 
rectified and 
diode. 
control 
istance 1 
ver needed, t 
y ican measure the 
a meter into jack J1. 
Four inexpensive diod 
Each handk 
to 200 volts peak at high tempe 
ire The 


low Since 


ige rectifier. 


choke’s re tance must be 
frequency is quite 


inductance filters ef 


ripple 
gh, even a low 
fectively. 

There is no direct connection between 
the 1.5 volts from the D-cell and any of 
the stepped-up voltages. Thus the 
volts may be combined with any of the 
others. For example, 6.2 volts 
1.5 gives 4.7 volts. 

The power box measures 5 x 3 x 
inches. Transistors are mounted at one 
end, using a Motorola mounting kit 
available for this purpose. 
polarity of the transformer is impor- 
tant. Base and collector windings are 
labeled B1, B2, C1, C2. B1 and Cl must 
connect to the 

Here are some of the advantages of 
this power source. It replaces expensive 
batteries and needs only a common 
flashlight cell. A maximum of about 20 


minus 


9 


Correct 


same transistor. 
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The case looks 
is plenty of 

parts. Note the 
mounted on the 


2N554(2) 


SUILLA 


spst switch 


electrolyti 

5C0 volts, disc ceramic 
C3 uf, 15 volts, electrolytic, miniature 
C4—100 uf, 25 volts, electrolytic, miniatur 
CH—1.5 henries, 35 ohms 
DI, 2, 3, 4—-IN1693 
DS—IN753 
Dé—1N757 


miniature 


Circuit of the simple portable 


ma is available from the 
voltages. An aging D-cell 

maximum, but cannot affect the voltage 
set by a Zener diode. Contrast this with 
direct battery operation where the bat- 


regul: 


lowers this 


_tery voltage begins to drop as soon as 


it is put to use. Like a TV flyback cir- 
cuit, this one puts out a limited amount 
of power, so it has built-in safety. If 
more than 20 ma is taken from one of 
the regulated voltage taps, the output 
drops sharply. The short-circuit cur- 
rent is only about 1 ma. This means 
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ted and 


the 


hed unit is 
enough to fit in 


1 of youl hand. 


power supp! 


geable 
Burgess 
is applica 
10 hours 


END 
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10 transistors at your fingertips. 2NIO7 2NI70~ = 2NI32 2N214 2N2I7 


Just flip a switch to select the one “ 





you want 


TRANSISTOR = 
SUBSTITUTION 
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BOX * 























2NI47  2N484 CK768 2N256 2N2I3 


=e indi tip jack Vv N2! 
By LEONARD J. D'AIRO* 31: a ee Tipecitton wthory, wonchecting | VRCECmS 


S!1—2-pole 12-position rotary, nonshorting 
Vi—2N107 Vv8—CK768 
V2—2N170 V9I—2N484 
HIS transistor substitution box has a } ae ay end eas 
proved to be a pretty valuable piec« VS—2N217 Misceflaneous hardware 
of equipment on a number of occa- Cireuit of the substituter. 
sions when transistor circuits were 
being checked out. It has taken a right- 
ful place in my workshop, alongside the 
resistance, capacitance and inductance 
substitution boxes 
In this unit, there are substitutes for 
10 transistors. Included are general- 
purpose, small-signal audio, large-signal 
audio, power and rf types. Selection is 
for useful characteristics and any com 
bination may be used 
The combination shown in the sche- 
matic covers most practical applica- 
tions. These ansistors are: 
General purpose 2N107, 2N170 
Small-signal audio 2N132, 2N214 
Large-signal audio 2N217, 2N213 
Power N 256 
Rf CK768, 2N484, 2N147 
Note that in the first three groups, 
one transistor is a p-n-p and the other is 
an n-p-n, while the power transisto1 
is a p-n-p (since most applications 


use a p-n-p unit). In the rf group : . , : 
o Front panel of the transistor substitution 


transistors are p-n-p’s and one is : . : 
, Chart at right shows which transistor is in 


p-1 
\ transistor substitution box is, of 
course, much more expensive than the 
more usual capacitor or resistor sub- 
stitute array, at first sight so much 
so as to appear impractical. But until 
we get a great deal more familiar with 
transistor receivers and can spot a bad 
transistor more easily, the positive 
answers it gives save enough servicing 
time to pay for it very quickly. 
The transistors suggested in the 
parts list represent the average units 
used in transistor radios, amplifiers and 
related equipment. The types that are 
finally chosen and used should match 
the particular requirements of the user. 
A cigar box or aluminum chassis box 
can be used to mount the selector switch 
and transistors. All wiring must be 
quite rigid and as short as possible. 
The power transistor must be mounted 
on a heat sink and kept as far as 
possible from other transistors. END Inside the substitution box. Author used 
Author Serviciug Trausiater Redtes, Gerte- transistors other than those in the schematic and listed 
back Library. . on the box’s front panel to match his own special requirements. 
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TEST INSTRUMENTS 


« CLAMP TYPE 
~ AC MICROAMMETER 


UU ma i 

LOO.OO0 © struction ina 
mounting 

details of the 


pickup 


transio 
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> ite it--“Vr—-* 
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~ 


2NI05 


IN34-A 


Cireuits of the all transistor meter 


] 
I 


up 
former’s prim: r coun 
carrying the current n passes through the cente 
“i. The other winding, the te providing rotary movement 
forms part of a feedbacl 
yrovides frequen 


inding makes the 
between 100 and 100,000 « 
for a particular primary curr 
transformer’s output is fed 
st part of the meter’s circuit: 
ee Fig. 2), a two-transistor preamp 
Gain in this stage is cut down by feed 
back which provides frequency stabi 
tion and reduces phase shift at the 
1igher frequencies. Two intermediate 
stages, each using two direct-coupled “Is there any way { 
led you can adjust it so ari ACME 
“| |TV REPAIR 


eed 


transistor amplifiers deliver the n 
gain—about 20 db per stage. A 200 wa the girls look tall 


de meter is the indicator and is driv and = skinny and 

through a full-wave bridge. flat-chested ?” 
The transformer core is mounted in 

a spring-loaded bakelite clamp, about 


on 
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EEDBACK= - 
in PUBLIC ADDRESS SYSTEMS 


By M. R. SCHROEDER * 


othe 
amp ude 


from the 


SItl ve 


le anti 
ampilifie 


an 


systems 


attenua 


mpetit 


front 


fortunately, elin 


Feedback in PA yund feedback does 
Wh . heck is d ; mad 1! he i i a feedback There 
vuund, reflected fron 
discu se loor, audience, et« 
Imagine a S] 1 pl t tians call the reve 
predominantly yu c acl understand its effect 
This happens w dspeak and it, we must learn a 
microphone fi se L¢ acoustics 
other. Suppose further tha spe: Luckily, all we need 
has a ‘oom acoustics 
onance) at some frequency. Then 1 acteristics of ady-state 
maximum missib] " sta sponses of rooms. One « 
operation s given | > rit ‘ ady-state f equency es} 
that response peak. If *ks ¢ 10 tv b 
db above the otherwise 


Oo points In a roon 
espo! . 1 weaker at one point, 
the loop path of microphone—ampilifi l at the other, supp 


loudspeaker—air—microphone, maximu } th a tone of slowly 


RADIO-ELECTRON 








le 

t ponse 

rooms ha 

line in Fig. 2) 

tened by some tric] 

be raised by an amount 

difference between g x 

2.5 db in the example of 
Howeve - while it is not too difficult 
to equalize a single peak, a_loud- 
speaker’s resonance for instance, 
becomes completely m possible 
case of the myriad peaks of a 
Typically, a room has several thousand 
such peaks in the audio ran To 
make things worse, these peaks are not 
fixed. They move about as the location 
of the person speaking, the microphone, 
the loudspeaker or the audience is var- 
ied. In other words, the response of a 
room cannot be equalized. We just have 
to live with it. 


The frequency-shifting idea 
If we cannot do anything about the 
room, perhaps we can do something 


FEBRUARY, 1960 


about the signal radiated by the loud- 
speaker. More specifically, we may ask 
whether we can modify the sig 
it no longer cares how ja 
response is or, to put 1 
its feedback stability 
by the peaks of the response 
average level. Furthermore, 
such a modification that is at 
time imperceptible to the 
This sounds like asking too 
fortunately, the answe 
questions Is yes 
The trick 


components of ti 


‘ 

but constant amoun 

shift apparatus may 

tween the microphone 

the power amplifier, as 

3, or incorporated in eithe 
Telephone engineers have foun: 

small frequency shifts of speech 

nals, a few cycles pel sect 


1070 1080 1090 


lephony 
make a long-distance 
ives at 1 
cycies it equenc) 
Now that w know 
shifting does l 
tion is, “Does help?” To an 
t As 
) 


we refer again to Fig. 


t} 


we assume a simple 1,0 
wave. The gain for this frequency 

Zmax. If in Fig. 1 the input of the pows 
amplifier (A) is connected to the out 


-CVCIlE 


put of the microphone amplifier (B) 
to form a PA system and if the gain 
is raised by a slight amount, our sine 
wave will continuously grow in ampli 
tude for every trip around the feed 
back loop.+ 
With fre quency shifting (see 
3), the picture is completely chang 
because, for every trip around the 
back loop, the frequency of ou ignal 
is shifted by, Say, +5 cycles. Thus, on 
the second trip around, the signal fre- 
quency is 1,030 cycles for which the 
7+ In addition to the loop gain exceeding zero 
db, a certain phase condition’ has to be fulfilled. 
However, among the thousands of peaks of a 
room, one can always find several for which 


this condition is fulfilled if the maximum loop 
gain exceeds zero db by a small amount. 
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be- 
sing. Thus, from 
view, frequency 
it 6 db of in- 


4) 
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tion time, T, in this auditorium is v audiences and speakers a 
close to 1 second. Thus, the thee Ci ever, like any invention, it 
required shift is 4 cycles. Fig. sed intelligently. In pa 
that a shift of this magnitude is inde: ld not exploit the additio 
sufficient. For larger shifts, tl tra gain exclusively f 
gain remains between { ‘ tion (loudness) 

. This means that the 

very critical as long as it is1 rain ; 

1/T cycles. The fact that negative igainst accidenta 
shifts give somewhat bette ¢ that ay be caus 


than positive shifts has no gene ‘ amplifiers, changes in the audie 


nificance. It is advisable to : the speaker’s location. Such 


> 
= 
! 
4| > 
Se ee ee ey 


a " 
veeauenc’ SHIFT crc quency shifters which can sl] th se could be enforced by p1 
upward and downward and to d cess to the volume control 
Fig. 4—From the viewpoint of stability, each case which direction of t shift the frequency shifter is inope 
phase shift permits about a 12-db in- js preferable. this manner the gain would 
crease in gain. adiusted to a value above th 


Single-sideband frequency shifting wide (except by deaf people) 


creased gain plus severa lecibel ; A convenient method of effecting a setting the gain potentiomet: 


additional margin against howling. constant-frequency shift is single-sid switching in the frequency shiftiz 
‘ : band modulation as shown in Fig ystem would have a safety n 
Optimum frequency shift The signal is first amplitude-modulat about 10 db against instabi 


Now that we know that frequency upon a carrier frequency of, say, 20 k 3—6-db margin against undes 
shifting is so helpful, the question natu A bandpass filter with a sharp lowe jective effects. In addition, the 
rally arises as to whether there is a1 cutoff (SSB FILTER 20KC—30KC) removes considerable increase in loud 
optimum value for the amount o ft. the lower sideband. The upper sideband cause a PA system without f 
Here again a look at Fig. 2 ovid is then demodulated by a carrie f, shifting has to be operated ss 
the answer. Obviously, if we : say, 19.995 ke. The resulting signal ha bels below the singing point 
ing only a minute amount, say ‘ycle, all its frequency components shifted 
it will take the signal many i 5 cycles. The only technical proble Acknowledgements 
around the feedback loop (Fig. 3) be- is to keep the difference frequency | I am grateful to Dr. E 
fore it is shifted enough in frequency tween the two carriers close to the ce my professor at Goettingen | 
to reach the next valley a point of sired amount 5 cycles in our example or bringing n 
low amplification. In the meantime, tl This can be done with crystal-controll esting problems 
signal may have built up to a very larg oscillators, negative feedback cont , . transmiss 
amplitude. An optimum or, any case, or by deriving the second carrier fré - f which forn 


e into contact 


a good value for the frequency ift i quency from the first one and a 5-cyel invention 

the average distance between tl al sine wave by “quadrature modulation” ) J. R. Pieres 

and valleys In this mar _ ; as illustrated in Fig. 5. Note that t JYr., at I] Telephone 

quency component that starts « at a 20-ke oscillators are made up from a drawing my attention to 

point of high gai: acn a oint ol 10-ke oscillator and frequency) liv ‘ feedback problem Mr. H 

low gain as quickly as ble, flip-flops. A circuit of this kind, using sisted me in the const 

after one trip around the iback loo] 29 transistors, was used in our ex} frequency-shift apparatu 
E. West helped me with 

ment 


The distance between ments and demonstrations. We 
peaks and adjacent valleys of a room is building a frequency shifte 
roughly 4 divided by the reverberation tal controlled oscillators. This 
time.” Since most rooms hav much simpler, more reliable 
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TAPE RECORDER 
WORD PUZ 


By JOHN A. COMSTOCK 


ERE is a sound-on-tape puzzl 
t o work that i la u 
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added ] 
tape added t during playback 
‘ 12 7 y } ; ( 
a reel, Ofte Bi Most recorde? 
When recording, you 


intelligence on 


top button 


the record indicate 
vent distortion due to ov 
tion, 

Join two piece 


stop bot! 


DOWN 5. A issedq over a 

In selecting a tape recorder, one remove the recorded inté« 

hould choose a recorder that i 

any, ee = ae High-Fidelity AM Broadeast Station 

To cut out portions of tape and 5 

eliminate unwanted material. WLW in Cincinnati has rebuilt its 

Some recorders have a VU meter as equipment completely for hi-fi sound 

a record level --------- while an an attempt to parallel on AM what 

others have a tuning eye or neon some FM broadcasters have been doing. 

lamp that serves the same function. After the reworking job, which cost 

Some recorders have a tape $300,000, the 50-kw station claimed it 

or roller around which the tape is “the highest-fidelity station in the 

passes to keep it correctly posi- world.” The statement also carried 

tioned. these details: “within +1 db from 17 

Jumper cord used to record from’ to 21,500 cycles, with distortion less 

radio, TV or record plaver. than 0.3%.” ager say ' the number 

If music is to be recorded, it is ad- Frank McIntosh, head of McIntosh f lar te! reciably, and 

visable to select a faster tape speed Laboratories, prominent high-fidelity re selling mort 11 time than 

to improve frequency equipment maker, and inventor of the bef he cl Apparently 
8. The reel on which tape is wound McIntosh “unity-coupled” audio out- i fidelity « table, 
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“WAY STEREO AMPLIFIER 


Unique circuit lets the customer add a 
speaker and flip a switch to change his 
single-channel push-pull amplifier into a 

dual single-ended job for stereo reproduction 





By ROBERT F. SCOTT 


TECHNICAL EDITOR 





FEEDBACK — 
— 





4 


STEREO 
s 


LEFT CHANNEL 
RIGHT CHANNEL 





V102-a 
——& |/2 6CG7 
IST AF AMPL 





/ BALANCE 
— " CONTROL 


FEEDBACK #—_—<—— 


— | 


Basie diagram of the RCA ecir« 


the othe 
scribed in “Two 
by Bauer, Bachm: 
in the December, 
The second circuit 
opment described he 3 cally { Speake 
consists of two single-ende i fic satisfactory 
operating independently f ter ind back so the phase 
as a single push-pull amplific f in one of the chan: 


monophoni¢ reproducti I TI ter eve ing the primary < 


is used in some recet t and one of the output transf 
AM-FM phonograph mbinations in-phase speaker operatior 


These units can be conve 1 to stereo from two identical amplifi 


simply by adding another s ( of-phase inputs. 

block diagram of the wo-way Switch S is a part of the 

stereo amplifier is shown ir ‘ig. | selector switch connected 
ise dk sponding taps on the se 

Basic circuit the output transformers. Du 
The cartridge used with the amp playback, S is open and the 

is phased to deliver equal and out-of fiers are entirely separate 

phase signal voltages from oO a pendent. When § is closed, 
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6CG7 


V 103-b 


$i0i-a FRONT 


cuit actior 
as for 
with 


the 


phase 
output 
ome low 


Schematic analysis 

ihe ¢ cult of the unique RS-17 

n the SHC-8 and SH‘ 
combinations is 
Inputs from the 
and phonograph cartridge are 
connected to individual input terminals. 
The five AUDIO FUNCTION switch 
(S101) the desired input and 
mode of operation. In the PHONO and 
TUNER the TAPE jacks are 
ected to the preamp plates and can 
er stereophonic signals to a stereo 


used 


shown in 


mnie 


tuner, tape 
position 
selects 


positions, 


recorde! . 
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of the dual-channel 


the amplifier’ 
ls. The 
the detectoi 


channel and ‘to the 


selected 

fed to the 

ight | 
-gain phase inverter. (Se 

*s output i 


input tern 


phase inverte) 
left-channel 
al and 
als are 
eft-channel inputs. 
Bass, treble 
are conventional. 
trols for 
using especially selected potentiometers 
good tracking. In the left 

channel, the grid of the second af 
amplifier (V103-b) is fed approximately 
half the voltage developed 
voltage divider consisting of 
220,000-ohm 


The corresponding stage 


out-of phase I 
applied to the 
and loudness 

Corresponding con 


each channel are 


ganged, 


to insure 


across a 
270,000 
ind resistors in 


(V103-a) in 


series. 


6V6-GT (2) 


amplifier 


AUDIO—HIGH FIDELITY 


Simplified 
of the input 
irrangement. 
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. 2) @ 


TOTAL HARMONIC DISTORTION % 
Os 


Fig. 4—Comparative distor- 

tion curves for dual single- 

ended amplifiers vs push 
pull version. 








4 


voltage 


] Speake 

left channel, both am} 

alleled ; ss and prope ly natched to 
the internal speakers. T parallel 
connection insures that the amplifiers 
are effectively in push-pull regardless 
of the position of the input selector. 

In the INT & EXT position, the left 
channel feeds the external speakers. 
The amplifiers are operated ‘ single- 
ended for stereo and in push-pull by 
paralleling the transformer secondaries 

for monophonic reproduction. END 
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6 8 10 
POWER OUTPUT (WATTS) 


6CG7 6CG7 6CG7 6V6-GT SY3-GT PWR 
PREAMP Ist AFAMPL 2nd AF AMPL OUTPUT RECT TRANS 


LOUDNESS RIGHT-CHANNEL TREBLE AUDIO 
OFF -ON OUTPUT TRANS FUNCTION 


RCA uses 6 tubes 
in their stereo unit. 


TUNER CHANGER F T-CHANNEL BALANCE 
AC RECEPTACLES OUTPUT TRANS 


The balance control and 
the left-channel output transformer 
are mounted on the rear of the chassis. 
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Part Il1—Tone 
[) F N od 


YOUR OWN PRE AMP 


By NORMAN H. CROWHURST* 


T one time tone controls were program material in that living roon 
used for a wider variety of This meens that a good preamp 
purposes than nowadays, in- permits aujusting the comparative re- 
cluding, for example, comper sponse to lower and higher frequencies 

sation for deficiencies in the equaliza independent of the equalization char- 
tion characteristic. But modern pre acteristic. The first thing to decide is 
amps have equalization characteristics how you want 
which accurately restore the original the low and high ends. 


to vary the response at 


flat frequency response applied to the : 
recording amplifier in making the re- High-frequency tone controls 
cording. Of course this does not mean Without going into peaki 
that the recording and reproduction there are two ways of 
chain now perfect response. As referred to 

Ae ' 


studio end, > Sy s bal- these are illus 


usted according t 1 1dg- l-a, a certain frequency 


lOH+-+ + +4 
5444 


Fig. 1—Two basic methods of altering response with a treble tone con- 
trol: a—a variable amount of boost or rolloff is applied, beginning at the 
same frequency; b—the point where boost or rolloff starts is shifted. 


ment of the people responsible for starting point (500 cycles) and the 
making the recording. The recording sponse may be pushed up or down, f1 
studio or auditorium may have exces- this frequency upward, to a varying 
sive brilliance in its reverberation degree which is set by the treble control. 
characteristic, causing overemphasis at The other type of adjustment raises o 
the high end. It may also produce lowers the frequency at which accentu- 
peculiar effects at the low end, or at ation or rolloff begins (Fig. 1-b). 

any other frequency in the band. Some Fig. 2-a shows a basic circuit de- 
efforts are made during recording signed to give the response variation 
to give satisfactory balance in the 
recorded program. 

However, when this program is 
reproduced in a living room, the best 
judgment of balance may not always 
agree with that determined by the 
people making the recording. All these 
things are at best a compromise and 
the living room in which you reproduce 
the sound adds further reverberation 
or acoustic characteristics to the repro- 
duction. This may modify the best 
compromise for any particular piece of 


Fig. 2—Basic circuits for high-frequency tone control: a—continuously 
variable, results like Fig. l-a; b—fixed steps, results like Fig. 1-b; e— 
A results are combination of Fig. l-a and Fig. 1-b; d—continuously variable 

*Author: High-Fidelity Circuit Design (Gerns- combination of results of Fig. l-a and Fig. 1-b. Arrows on pots and 
back Library). switches indicate rotation from maximum boost to maximum rolloff. 


FEBRUARY, 1960 





AUDIO—HIGH FIDELITY 


a on eke 


| 
+ oe 


DESIGN 
FREQ tt+++ 


Fig. 3—Two basic methods of varying low- 
frequency response produce these results. 


the basic attenuation for 
of the range this time. I 


in Fig. 2-b. It tches a 
capacitors across R1 to produ 


boost (using the same values as for and C2 control the turnover freq 


Fig. 2-a) starting at different frequer and R3 varies the bass boost or r« 
cies, or across R2 to produce a rolloff, 3 should be large compared t 
also starting at different frequencies. or R2. Bass boost or rolloff begir 

For simplicity, 
single-pole switch with a number of 


equals Rl, and ¢ 


capacitors that connect to either ne 2. The response is, of course, 


l 


top or bottom of the R1, R2 comb when the slider is the same 
tion. Economizing in capacitors by up resistor R3 that R2 is of 
using a 2-pole switch (one pols R1 + R2. This produces a 
elect the appropriate capacito variation of the patter 
the other to determine whethe Fig. 3-a. 

Fig 4-b produces a 
responses similar to 
Fig. 3-b. Fixed resistors 
ns determine the maximum 
g Ri and : boost while the 2-pole 
get the same range of t over 11 mines which side the capacitor 
quencies tor bDoost 


capacitor l connected across 
R2) does not work. It is not po 

the number of capacitor 
cause different ranges of 


f 


required for shunti 


4 ; and what value capacitor 
reninemer ov! m I é ( 
lud It is not readily p 
includi ‘ , ! , i 
} using inductors instead « 
with , 

¢ to produce a circuit corre 
iently 
. vio 9_dA . the ywe-frec 
o that the ig. <Z-d Io1 ne [1 
‘ ponse. Fig. 4- 
in Fig. 2 ; Fo, r approximation that 


comopines 


can be de 


capacitors. 
ment that varies the ro 
ather than the amount, 


4 
and 


1 ariable sciats » io 
variable boo variabl resistance in 


the freque1 
amount 1 


capacitors instead of in 
Fig. 2-d. This means that 


s fixed at the extreme low 
requires is fixed at le extreme 


which the end, but variable according 


ting of the control (Rl, 
the larger part of the lov 
region, which is what 


elements 
maxim 
ay 4t 

For thi : ; loud the program sounds 
effectively. resistance eRe this is undesirable, but can be 
complementary. Both can be linea ntroducing a_ third 
preferably, R2 should hav 

R1 should have 
tilog taper. Under the 
potentiometer! 

then niddl ition, : : flat 
and tl apa ire si ng only) 
about one of their respective 
resistance. This makes the frequency 
range of is kind of control much 
greater than one using linear potenti 


ometers. 


Low-frequency tone controls 

Turning to bass compensation, we 
can produce a similar family of curves 
by corresponding circuit arrangements. 
The two possibilities for curves are 
shown in Fig. 3, and the circuits in 
Fig. 4. Resistors Rl and R2 provide approximate constant mid-band 
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Fig. 2-b shows a_ the frequency where Cl’s reactan 


S reactance equ: 


potentiometel 


(R3) to produce further : 

1 ‘reciprocal fashion. Now, 
oost-or-rolloff control is sé 

mum attenuation (R1, R2, R 
senting maximun ylloff, the 
ol (R3) set f 

, and 


ral 


ition. 

The circuit 
factory, because it relies or 
potentiometers having the 
for maintaining constant ga 
greater portion of the low 
region. The best tapers to 
emi-log tapers direct and reve 


Practical composites 

Having discussed the vario 
ible controls for a versatils 
of response, the next quest 
to incorporate them _ into 
circuits. As with fixed equa 
works, they may be inserted 
tages of an amplifier or be 
part of a feedback network o 
tion of an amplifier. From 
tandpoint, the forward met 


The basis for design 
been mentioned as each type 
issed. We will just take 
design of a composite tone 
cuit as an example of how t 
an actual circuit. Design can 
ideally simple by feeding the 
trol circuit from a cathode f 
give a very low source re 
tone control cau 
for the same re: 
(to provide ‘“*headroon 
), additional stages ar 
ake up for the lost an 
this design we'll assur 
try to use a cathod 
a 12AU7 tube with 
plate supply, a 47,000-ohm 
pling resistor, and an 1,800 
resistor, we get a ga 
14,000-ohm 


resistance (Fig. 5). This info 


with a 


btained from the curves she 
6 Assume we have et 
minimum bass and treble 
14 db. 

The treble boost is cut 


R :. bic 
SEMI-LOG 


E 3Re ft) ) 
— 


+ 


e 


Fig. 4—Some basic circuits for low-frequency tone control: a—continuous! 
variable, results in Fig. 3-a; b—fixed steps, results in Fig. 3-b; « 
continuously variable combination of Fig. 3-a and Fig. 3-b, but can only 


and requires three potentiometers. 
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\/212AUT point to appear at 500 cycles, C4 
ee sae should have a reactance of 120,000 
gars Cl = 18O0ppef RI ohms at 500 cycles. This requires a 
470K .0025-uf capacitor. To get a rolloff of 
R3$500K 3 db at the same point, C3 must be 
TREBLE T about 500,000 ohms at 500 cycles, fi 
which a 620-“uf capacitor will serve. 
C2 = 680ppf 


= 


Fig. 5—First part of the design for 
a composite tone control, showing 
the values for high-frequency control. 


pared with the theoretical value, by 
the source resistance. This means that eur 


= show 


the effective value of R2 (Fig. 5) for 
: on whicl 
treble boost must include the source 
: ; / the te 
resistance, which consists of 14,000 
ohms in parallel with 47,000 ohms, 
about 11,000 ohms. Assume we make 
R1 470,000 ohms. Then the combina 
tion of R2 with the source resistance 
must be one-fourth of this, or about 
120,000 ohms. Deducting the source 
resistance means that R2 will be satis 
factory at 100,000 ohms. But if we use 


» . . / Ri 
a 500,000-ohm pot for the reble con Ci F180 ppt 470K 
47K 


trol (R3) it will be effectively in par Fig. 7—The circuit of Fig. 5 f a 
allel with R2 at maximum boost. so extended to take care of low- R3 $500k C3 620 pupt 
frequency control. The values —— 


the combination with the 500,000 ohm . 
are caleulated in the text. 


in parallel should be 100,000 ohms 
Well, this brings us back to a value of 
120,000 ohms for R2. 


Assume that we decide to make the 


TREBLE +C4 
0025 


high-frequency turnover point, which 

will be 3 db up or down, according The complet 
whether we use boost or rolloff. at Fie. 7. It has to 
2,000 cycles. Then Cl will need to have capacitor, which shou 
of .05 or 0.1 uf 


But there is another 


a reactance of 470,000 ohms at 2,000 
cycles. A 180-nuf 
est convenient value for thi rpose I 

er ¢ a ( us purpose. ide it may be wise 


C2 s P : 20.000 ohms 1 ac. . 1 - , 
2 should have 120, hms of reac value lower than 5 megohm 


capacitor is the neat 


tance at 2,000 cycles—680 wuf serves | 
: i I serve because when maximum bas 


matt gaa oh OR ae ov : 4 
well for this position. We have now ised, the grid return for the foll: 


designed in the value of Fig. 5 for tage is 5 megohms, but when min 
the high-frequency boost and _ rolloff mum bass is used it is only 120.00( 
contro ~ P ohms. For this reason, it may 
What we now need is some provision to settle for the lower amount of 
given by ] o!1 


position. 
response, the series re f the This 


for low-frequency boost and _ rolloff 
(Fig. 7). For the mai dz f the 


2 megohm 


will not be a seriou 
attenuation circuit consist R1 plu as may be thought. because bas 
the source resistance which adds up to : ‘ 
180,000 ohms, while the shunt resist 
ance consists of just <2, which i 
120,000 ohms. This produces a 5-to-1 
attenuation as required. The boost will 


occur when R4’s slider is at the top 


ounds much more effective 
corresponding amount of t 

due to the convergence of the 

tivity (Fletcher-Munson) curves of the 


end. 

To keep most of the full 14-db atter 
uation, R4 should be the highest value 
obtainable, because it will deteriorate 
the maximum boost. Suppose R4 i 
made 2 megohms. Then the minimum 
attenuation, at the extreme botton 
end of the range, will be produced by 
$80,000 ohms in serie and 2.12 
megohms in shunt, which will give 
almost 2-db loss. This means that the 
ultimate boost will be 2 db short of the 
desired 14 db. If you use a 5-megohm 
pot, this loss will be reduced to less 
than 1 db. So from this point of view 
R4 should be the highest value obtain- 
able. 


Assuming we want the 3-db boost “No, this isn’t Don. Your set is smoking 
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AUDIO—HIGH FIDELITY 


Reviewed by 
Chester Santon 


Station WQXR 
New York City 


DISCS rapes 


STEREO and MONO 


asing recorded case of this solo guitar record mos 


T= ter 


Material 


ntry find their suspicions aroused wher 


from the hug wndor tecord t rd it on channels that are in 
the 


wide 


two 


tem 


that 


exce 


High Spirits for Dia 


Audiotape Special Offer (2-track, 7.5 ips) oe 
(7-inch; playing time, 28 min.) HANDEL: Messiah 
Rating: EXCELLEN Sir Thomas Beecham conducting Soloists, Royal 
per a Philharmonic Orchestra and Chorus 
; RCA Victor Stereo Records (4) LDS-6409 
Technical Rating: EXCELLENT 
RCA Vi 


Technical 


TCHAIKOVSKY: Symphony No. 6 in B Minor 
Viadimir Golschmann conducting Vienna State 
Opera Orchestra 
Vanguord~Demonstration Stereo Disc SRV-112SD 
Technical Rating: EXCELLENT 
past, Vanguard's 


offered 


In the 
ords 


tereolab der 


have virtually all the techr 


Guitarra de Venezuela 
Alirio Diaz, guitar 
Hi Fi Stereo Record R 812 
Technical Rating: ? 
years after 
the 


T'wo 
dise, 
on 
better 


the 
of 
This 
stereo 


introduction of the 
phase still 
ome labels particular record 
with the preamp phase-reversal 
switch in the position opposite to that used for 
normal, correctly phased stereo material. Some 
variables are present in playback, but in the 


50 


stereo 


problem awaits solution 


sounds 


finements of 
to the rule, 


ixth, pric 


their full-price line 
this m of the 
red at $2.9 enjoy 
vantage over 
The 
and 
Other orcl 


ear lic cording 


ats cutter 
stereo 
way they play 


whale of a record ¢ 


The Dukes at Carnegie Hall 


Audio Fidelity Stereo Record AFSD-5918 


Technical Rating: GOOD 
Dixieland chalh 


Audio Fidelity « 


identifie 
dividual 
applause 
familiar 
freed ym 
onditions, 
not ma 
In additi 


the 


Trombones 


Giont Wurlitzer Pipe Organ, Vol. 6 
Leon Berry 

Audio Fidelity Stereo Disc AFSD-590 
al Rating: EXCELLENT 


a her signp 


Technic 


Swingin’ Round the World 
Jonah Jones Quarte 
ST-12 


¢ 
Capitol Stereo Record 
Technical Rating: EXCELLENT 


urt from the Tin Pan A 


Take Me Along (Original Cast Recording 
RCA Victor Stereo Record LSO 
Technical Rating: FAIR 


raph 


troduced 


howeve 


in the ba 


Note: Following record is a 12-inch mono LP and 
plays back with RIAA curve 
British Band Classics, Vol. 2 
Frederick Fennell conducting Eastman Wind 
Ensemble 
Mercury MG 5 
Technical Rating: EXCELLENT 
Admirer of Mercury's first 
l England 


classic from alread 
foundation 
Vol. 2 
Crown 


the Ea 


derous 


are 
haking possibilitic 
will n disappoint then 
Imperial March, the lar 
tman Theater lends it 

and pe 
16th ent 


the 


winds 
of 


recorded 


sonoritie of 
don Jacob's 
William Byrd 
prove a bit eso 
but this 
Fennell’s smart wind group. If 3 
full thi 


etting 
for 


teric to some Da 


early music does lend a 


along at its 


to play. 


output, 


Name and address of any manufa 
ords this 
by writing Records, Rapio-ELEcTRONI 
14 St., New York 11, N.Y. 
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and 
Lighting 
Systems 


By EDWARD M. NOLL 


enses 


IGHT 


and 


speration 
with eo 
plant or busine é 
The cane al shou 
ed and the moun 
temperature 
Many 


There ar 


whateve} weathe 


ables exist special mounts 


available explosio1 
we 1] as 


for 
mounts foi 


mounts as completely 

applicat 
data 
pickup and other instrumentation uses 
One of the 


controlled 


proofed outdoo) 


ones 


Special mic 


roscopes, 
are available most versatile 
is the pan 
arrangement. With such an installatio: 
scan a given area and 
down from a remote 


moto and tilt 
the camera can 
be tilted up and 
master viewing position. 

All these factors should he ec 
by the installer and made known to the 
potential owner of an industrial TV 
system. The owner may want a camera 
for one particular operation. However, 
other tasks can also be handled by the 
installation if the mounting positions 
and mounting devices are chosen care 
fully. Always keep this in mind and 


] 


msidered 
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Shift foreman at Esso Research & 
pilot plant at Bayway, N. 
job at unit 


an’t be used 
d protection 
A closeup lens 
e specific ind 
lant 


i! be 


oper: 


per pan 
made so 
ger area 


In some 


may 
with ; 
these 
mot 
area t 
light is 
sensitivity lens 


eve 
the lens iris should 


admit as mucl ight as 
other installations 


a flame, molte? 


the camera 


metal 
light source. If this 
neutral-density filter 
light source or came 
the light level. It is usual] 
put the filter in front 
source so adjacent objects w 
duced with bette) 


a lens 


contrast. 


Lenses and their characteristics 

The 
industrial 
function of a number of 
diameter and focal 
chosen to produce an image on the very 
tiny photosensitive area of the vidicon 


choice of lenses fo a g 


television application is a 
factors. Lens 


length must be 
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é 
Engineering Co. 
safety of workmen 


J * che ‘ ks 


. : 
away via General Precision 


300 feet 


closed-circuit ry tem 


Labs 


Fig. 1 im shows 


Simple diagr 


lens characteristics. 
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This pair of photos shows the camera and 

monitor installations at a US Army bomb 

disposal site. The G-E camera is mounted 
in an explosion-proof case. 


The formula indicates: the sn 
the f number the more sensitive 


lens. . juently, more 


om the came 
the help of a 
vhat type of lens to us » The usual lens mountings 
esired area with relatior » tl nel for an ITV camera 
camera mounting positior iris adjustment ring which 
Lens speed also has ¥, t gril in f umbe , 
icance Lens speed IS 
small f number and is related » th vith respect 
focal length and lens diameter: the given tele, ‘ 
focus. The adjustable iris is ir 
F (focal length) of a diaphragm which car 
to vary the lens’ effective 
The actual diameter of the 


large-diameter lens admits more value obtained with the iris wid 


D (lens diameter ) 


SUBJECT WIDTH IN FT 


RS et eae Re , 
30 40 ight, 1s more sensitive and is said For a very bright scene the 
STANCE IN FT (D) 


faster. The cost of a lens increases » closed down, reducing the 

th its diameter because of the com lens diameter. As a result, the 
plex grinding processes. In industrial tivity of the lens is reduced but 
Fig. 2—Lens chart showing subject TV applications, another limiting factor is a greater depth of field. 
distance and field of view. Character- to the use of large diameter lenses is The final lens characterist 
istic lines for several lenses are shown. the small size of the target area. importance is depth of field. The dept 
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DEPTH 
OF FIELD 
LENS (IN-FOCUS 
m) NEAREST | AREA) 
IN- FOCUS 
DISTANCE 


CAMERA FARTHEST 
IN- FOCUS DISTANCE 


Fig. 3—Depth of field is in-focus area 
covered by ITV camera. 




















of field, as shown in Fig. 3, is the 
distance from the nearest point of 
sharp focus to the farthest point of 
sharp focus. A lens system must be 
chosen that permits the nearest signif- 
icant object in the televised area to be 
in focus as well as the farthest object. 
A number of procedures can be fol- 
lowed to increase the depth of field. 
The depth of field is greater with a 
shorter focal length lens. It is greater 
with a slower lens (larger f number), 
and a greater separation between the 
object and the camera for a lens of 
a given f number. If a lens has an 
adjustment, depth of field can be 
creased by stepping down the iris to a 
smaller aperture. An iris is stepped 
down by adjusting it to a higher f 
number (smaller opening). Of course, 
this means that less light is admitte 
and is certainly not advisable at 
ambient light levels. Howeve 


abundant light available, the d 


picture quality 


stepping 


linatior 


st favorable conditions 
vels exceed 200 foot-candl 
ystem can be adjusted 

light and increase the 

and magnification of the 

At w light levels, com] 

niques must be employed. Genera 
the most sensitive lens arrangement 
must be en pioyed a ( focal-length 
lens of high speed, lens iris wide open, 
and camera positioned as close to the 
televised area as possible to include 
the important information to be con 


veyed in focus. 


Lighting considerations 

In most ITV installations there is 
no objection to supplemental lighting 
when needed. Properly positioned lights 
above and to the side of the camera 
can do much to give a picture with 
superior contrast and improved defini 
tion. Many TV cameras include special 
wide-band video facilities. With abun 
dant light available, the video amplifier 
can be switched to a wide-band posi- 
tion. This increases the system’s fre 
quency response and produces a picture 
with better resolution. 

When the video amplifier system is 
operated in the wide-band position, the 
system’s overall gain is reduced and, 
in some cases, the noise content is in 
creased. As a result, abundant lighting 
must be available to generate a video 
signal capable of overriding the circuit 
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noises and strong enough that, with the 
gain available, a picture of full contrast 
can be developed on the screen of the 
monitor. At low ambient light levels 
narrow-band operation of the video 
amplifier is preferable. The video gain 
is greater and the noise content lower. 
Hence, there is maximum amplification 
of whatever video signal level is made 
available at the camera tube’s output. 

Light levels are generally measured 
in foot-candles. For best results, the 
vidicon camera tube requires some 30 
to 200 foot-candles. Below 15 to 20 
foot-candles the picture develops some 
grayness and is not as clear and sharp. 
Very bright objects in the scene have 
a tendency to stick or smear. Lighting 
in excess of 200 foot-candles makes no 
noticable improvement and, if this much 
light is available, the lens system can 
be stopped down for additional optical 
advantages. 

Light meters are available to measure 
the incident light directly in _ foot 
candles. Such meters are commonly 
employed by amateur and ‘ 
photographers. The bes 
measure light levels 
light mete) nea 
viewed and point it 


the camera location 
Always keep in min 


aging the target 

the camera directly e 
any intense source 

arrange the installation 

of the available lighting 

the side of the camera 

tion Either fluorescen 

lighting can be employ 

combination of both aided 

from a window, 

ange of the m: 

renders the best picture. 

one may be better than 

the transmission of object 

anges largely 

descent lighting 


best operating 


Reflector Lamp 5 
60-80 


foot-candles 
1-ft spot 


75-watt spot 


12-20 
foot-candles 
2-ft spot 


75-watt flood 


200-275 50-70 
foot-candles foot-candles 
1-ft spot 2-ft spot 


150-watt spot 


44-50 
foot-candles 
2-ft spot 


150-watt flood 


120-160 
foot-candles 
2-ft spot 


500-660 
foot-candles 
1-ft spot 


300-watt spot 


80-110 22-29 
foot-candles | foot-candles 
2-ft spot 5-ft spot 


300-watt flood 


power. 


he entire 


ntrated in 


gnting Is 


should 
op ject 
te 
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PHOTOELECTRIC 
REGISTER 
CONTROLS Ban 


By ALLAN LYTEL 


ls the cutting edge and a rotating is late (when the cutter 
passed through the switch 
1 the cutter and register mark and on to thyratrons that 
ne, there is no correction ou drive motor to slow it 
s shown in Fig. 2. The rotat phototube gnal is early (tl! 
(selector switch) makes one ags), e phototube 
on for each time the cutter dos t the switch to pe 


If the cutter and register ma ) otor is speeded up 


slices. ‘Sinai: eal CR7515-W210 cutoff register cont: 


effect. However, if the phototube sign: } ysten shown in the 


It continuou 


1 syne, the photo 


tch is open and ha 


a cutte! 


moto 
from a machine 
to the material 
pensates auton 
machine speed 
In this syste 
runs in only one direction an 


corrected by changing 


Fig. 1 (above)—Motor-driven compensating 
roll changes position of web with respect 
to cutter by changing the length of paper 
between the printing and cutting processés, 


Fig. 3 (right)—Typical applica- 
tion of CR7515-W210 photoelec- 


trie cutoff register control system, 


Fig. 2 (below)—How selector 
switch produces error signal. 


PHOTOTUBE SIG PHOTOTUBE SIG 
~ ROTATION 


4 Oo 
oa: See 8 


PHOTOTUBE SIG 


RADIO-ELECTRONICS 





the preset 
motor speed 
than its 


tion 1s 


base value 
possible without 


motor 
Material 


machine at a speed slightly hig] 


required, Then the proper ra 


is set by selecting the bas« per 


motor so it reduces overfeed un 


material and the cutter are in reg 
The system corrects continuous 
any deviation in 


materia! 


positior bet 
and the cutter |} ‘ 
peed 


the 


eep t 


decreasing moto} 
thus 
faster to 
and the cutter synchronized 
The 
to the 
indicates 
witch 
amplifier tube and a light-source 
4 disk that rotates 
witch contains six 


creasing oO! 


from its base valt feeding 


material slower or 
switch, which geared 
signa 


position, 


selectol 
cutter, | 


the 


which 
This 


phototubes, an 


produces a 
cutter’s 
two 
lamp. 
inside the 
pairs of 
lots permit light to strike the photo 
tubes as they pass in front of them. This 
the 
(leading and lagging), which are 
fied and the contr 
control will for 
20 to 750 feet minute 


produces cutter-position signals 


ampli 
| panel The 


sent t 


operate veb speed 


per and 


to six register marks 


While 


as small 


pel 
yntrol can 
as .005 


the « 
inch, the 


the cut depends upon such other factors 


Fig. 4 — Waveforms from: 
seanner; b — selector switch 
or lagging zones; c—selector 


a — web 
leading 
switch. 
as register-mark back] 
the gearing, 
control of the 
machine, accuracies of + 1 


spacing, 
couplings 
web, ete. With an av 


32 inch are 


} 
loose 


expected, provided the registe1 
web tension I 


With an « 


al d ciose col 


marks 
- 
are equally spaced and 


reasonably controlled. 
ceptionally good machine 
trol over the othe 


af x] 


variables, 


64 inch can be obtai: ed. 
Register-mark scanner 

This unit looks at 
printed on the 
the 
spot ot 
the 
is noted by the phototube, 


the reg 
material. The 
material as it pa 
When 


cnange 


observes 
focused light 


passes light spot, a 


tensity ther 
amplified and sent to the main panel. In 
this way the 
noted. The scanner operates on either 
light increase (light mark on dark back 


position of the material is 
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ground) or light decreas 


on light background) 


t 
toggle switch on 


output waveform 
Selector switch 
The position of 


device working on the 


tered by the selector wl | 
re developed: one before the } 
(leading zone), and afte: 


one 
cuts (trailing zone) 
gearing the unit to the 
the unit 
one side of 
On the othe: 
source, The slots are 
trikes first 


phototube, 


inside 
cutter. On 
phototubes. 


| 
CLISK 


arranged 
one and then 
thus 
are amplified and 
control panel. An adjustment 
unit allows the two 
(light falls on the trail 
before leaving 
or to have a dead 
neither phototube). 
Selector waveforms are 


creating two 


which 


sent 


the leading phot 


Hgnt 


zone { 


1-b as the signal from ei 
or lagging zone. Fig 
waveforms and 


lag zones. 
Register mark indicator 


Going back to schemat 


665 


tne 


indicator, mounted at tl 
indicate 


mark signals. 


panel, incoming 
By observing V2, 
ee when a registe | 


the 


sudden widening 


De bridge 

4 network of resistors 
the positive and negative 
plies various voltage 
of the 
are adjusted by 


resistors. 


necessi 
The sé 


slide 


operation panel. 


setting 


Discriminator 

In this circuit the 
knife and paper are 
V4 have two control! 


positior 
compared 
ng grids; 
its signal from. the 
* Servicing technique 

Two t Cutoff 

there are two selecto) 4 
the lez 


for the trailing 


scanner and the othe) 


recel 


from the selector switch register co 
required becauss 
switch signals, 


and 


one for 
one zone 
grids in each tube are normal 

o that no current flows unless : 
both grids 


al is ir 10 
al 1s In regi 


ignal appears on 
When the 
discriminator tubes produce 

both remain cut off, dependir 
adjustment of the dead zor 
selector switch. When the 1 
out of register, only one tube 


mater! 


pro 
a signal. 

Fig. 6—Characteristics of web 
(b) 
have at least 
web 


Error detection 

This stage detects 
the 
and 


register-mark variations 
marks must 


the amplitude of 


the differ« 
etting of the cutt 
position of the 


tween precise 


knife the 


rn arks. 


Motor control 
The normal running speed of the c 
rection motor for a particular machine 
controlled by the 
potentiometer. If the material is i: 

register, correction-motor speed is 


speed is base 


speed 


20 


variations, 


(a) and 
Re gister 


times 
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SW SET FOR 





OPERATION FROM 


. 








web g 

For best operation the regis- 
ast 
web 


should be at le 


greater than 


‘-mark 


20 times 


minimum 
maximum 


variation. 


Maintenance 

\ check of : l 
and tl | totubes, is de 
sirable whenever tl 
\ stand 


thoug! 


4 
he 


neon tubes 


ced 


ird tube ch r will do, al 


iat the 
tube w 


difficulti 


tube 
cannot Ne lé | mn a 
Keep 


tubes or 1 at 


standard comple 
ment of 1 all 
times and if any tube is questionable, 
replace it! The tubes and thei 
ponding sockets should be m 
the tubes must be replaced in the 
same sockets after checking to insure 
proper operation. The phototubes have 
a long life and should not cause trouble 


56 


cnecKer 


spare 


corres- 


irked as 


lenses 
source and 
aned regular 
operation. The 
exterior ight 
replaced with 


The 


re p 


material 

ens must be 
toward the lamp 
The of the 

attention unless m¢e 


rest 


For this 


mounted 


reason 
where it 
damage from passin 


Servicing 


When 


mate 


trouble crops 
location and na 
determined by the circumst: 
which it began. In « 
approach fails, obse1 
should isolate the 
lar ion of 


the 
difficulty is isolated, a 


ases 
vationa 
to 


control 


trouble 
sect 
routl 
of circuits and componen 

the fault. 

When troubleshooting 
that the panel is rece 
may be 
the indicating-eye 
color) the 
lector switch lamps (for light) 
lamps are lit but the indicating-e) 
tube is out, check the small panel fuses. 
If all of these indications are negative, 
the incoming power lines, including 
fuses and switches, should be checked. 
If the lamp in either light source is 


checked 


adily 
tube 
he ad 


and scanning 


scilloscope \ 


1) OOO-ohn 


ter w lalso give 


a sat 
light falls on 
a voltmeter connected 
change from about 
This also holds true for 
It is important that 
as indicated. If this 
the amplifier 
may be bad 
both tests 


jumper between 


are posit 
tne test 
and rotate the 
This gives the eff 
register-mark sig 
in the 
one and then the other neor 
flash the generator 
meter should kick first in 
then in the other, but 
value should not 
from its base-speed value 

When the control seems to h 
ter but not hold it ac 
check the dead-zone adjustment 
selector switch. 

If faulty operation has been traced 


ground 
by hand 
tinuous 
selector switch 1 


disk 
and 


and 


change 


does 
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20,000 


ont? 

ked under these simu- 

mnditior 
simptil 

from the 

may be 


t} 
le 


ere these 


understanding 
the trouble, 
eseond, 1 
With 
however, 
thorough 


when 


with an ose 


al mechanical 


land not 


thout 1? oscilloscope, 


substitute for a 
the circuit 


nderstanding of 


troubleshooting. 


General 


Signals seen on a will 


scope 
upon differences 
and the ré 


sties of 


depending the 
material gist 
cach wel na 


characteri li 
must be 


and the 
determined for 


shows several signal level 


Che 


terial register marks 
servicing 


proper 


for example, 
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Fig 7, 


Schematic 
cutofi register 


circuit 


cont 


Effect of signal 


Fig. 7— 
mark signa 


ment on register 
rect setting; b 


too low 


Fig. 8 Pulse form 
mark passes by " né 
falling on phototubs 


creased light falling on phototube. 


MINIMUM 
OPERATING P 


MINIMUM 
POINT 


from a representative phototube control. 
In Fig. 7-a, the signal level is set co 
rectly so that only the desired pulse 
above the operating level. In Fig. 7 
signal level is too low. The control 
t work, but reliably. The 
third drawing, Fig. 7-c, illustrates too 
high a level because the signal and the 
both above mini- 


b 
th 
the 


not 


peak noise pulses are 


mum. This causes false triggering and 
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BALANCING 2 
for BETTER it 


and place it 


mass fron 


, th tor would go back to tl ails for anot 
and so on until was balanced properly. 
= roc s Ww ks well, but is too slow. Using tl 
two me! uld run off only 150 rotors a day, fa 
arget of 700 a day. Also, static balancing 


cde sired 
two equal 


inbalance caused by ve 
from the rotational axis 


t ls of the rotating part (Fig. 1) 


opposite end 


reveal 

the rotor of a fractional-horse- equal and 

motor and you increase efficiency, 
Electronic balancing 

T to the problem came in the form of 

has proved itself by 


day. The re 


] vear and vibration. One way 


d reduce 

: : : rhe solutior 

electronic dynamic tronic balancing machine. It t 
out more, better-balanced rotors pet 


to do this is with a) 


healancer 
juality control, Small Motor Div., 


house, Hamilton, Canada 
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Cireuit cf the electronic 


part of the balancer. 
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equisite in tl 


time-consuming part of rotor balancing is in finding 


the unbalance point and the amount of mass that must be 


emoved to balance the roto this problem is 
handled by the Gisholt Dyn , ,» a machine with 
which the author is familiar 
The rotor to be balanced aced the Dynetric bal- 
incer as shown in Fig. 2 1 1 reference ring is 
attached around the rotor and a belt drive placed around 
the center of the rotor. When the 


rotor is spun at about 800 rpm. Hf it is 


turned on, the 
unbalanced, it will 
vibrate in its cradle, move a couple of coils in a magnetic 
field, producing a sine-wave output. The output is amplified 
and shaped to produce pulses that fire a strobe light. The 
vibrations appear at the same time during each revolution, 
so the light flashes at the same time each revolution 
The operator notes the reference number that appears in the 
strobe light over the reference pointe This identifies the 
off-balance point. The meter tells the operator how much 
weight must be taken off or added. (The more common 
practice is to drill out the necessary material.) After this 
is done, another check is made and if the rotor passes, the 
job is done. 


Balance a rotor 

Now let’s take a closer look at the electronics side of the 
operation. How is the vibration picked up and changed to 
a pulse that triggers the strobe light? 

A rotor to be balanced is placed in a cradle (Fig. 3) that 
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Fig. 1—Static balancing will not disclose 
this type of misbalance—equal weights at 
equal distance from the rotational axis and 
located on opposite ends of the rotating part. 
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clay to the left side of the 
doing final balancing 01 


LEFT PLANE ——> RIGHT PLANE ——> switches S203, S205 and pote 


R203 are adjusted. 





Once established, setting 


corded so that for successive 





the same type approximate 
can be made without all the 
inaries given here. In ow 

eventually got a list of figur 
the rotors we make. It simplifi 
considerably when switching f 





UNBALANCE , 
INDICATOR | rotor to another. 


Now the angle/amount sw 
to angle and the strobe light 
indicating the point of the unt 

= In this way electronics giv 

insteciieainet : : machine that makes low-co 

Fig. 3—How rotor vibration is trans- quality fractional-horsepowe1 
formed into an electronic signal, possible. 








60 RADIO-ELECTRONICS 





MICROPHONE maintains proper 
response three times normal distance 
from the sound source, cancels noise 
from rear and sides. Known as the 
Electro-Voice 644 Sound Spot, it uses 
a cardioid unit and the interesting dis- 
tributed front opening shown to accept 
sound 45° each side of center, reduce 
sound from unwanted directions more 
than 20 db. Response: 40—12,000 


eve les. 





LOUDSPEAKING LIGHT- 
HOUSE at Dungeness, Kent, Eng- 
land, will have 60 big cone speakers, 
beaming 3 kw of audio out to sea, in 
place of the old-fashioned foghorn. 
The stack of speakers, set up for 
testing in the photo, will be mounted 
in the upper portion of the lighthouse. 
An automatic photocell fog detector 
will turn the horn on when needed. 
(More information on the lighthouse 
was printed in RADIO-ELECTRON- 
ICS, December, 1959, on page 16.) 


MOBOT MARK I, mo- 
bile replacement for man in 
dangerous areas, is com- 
pletely remote - controlled. 
Lifts, moves, places, takes 
apart units up to 1,500 Ib. 
Hears all, sees all, use 
wrenches, screwdrivers, ham- 
mers, shears, Operating range 
limited to 200 feet by length 
of control cable. Hughes 
Aircraft developed Mobot 
for AEC contractor Sandia 
Corp. 


TALLEST STRUC- 

TURE ever erected by 

man is the tower of sta- 

WGAN-TYV,  Port- 

Me. A third of a 

high (1,619 feet), 

st twice the height 

the Eiffel Tower, 154 

ore than Empire 

State Building, the tower 

s up to 6 feet in high 

winds, can stand 150- 

mile-per-hour gales. Built 

by Kline Iron & Steel, 
Columbia, S. C. 
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SERVICING 
CHROMA 
DEMODULATORS 


OLOR pictures are incorrectly re- 
produced when something goes 
wrong in the chroma demodulator 
(chroma detect ircuits. Sev- 

eral types of chroma demodulator cir- 
modern color TV 
are: (R Y)(B Y) 
circuits; (R Y)(G Y) circuits; 
bootstrap circuit; XZ circuit. 
Formerly, the IQ demodulator circuit 
was extensively An (R Y)Q 
circuit used prior to the cir- 
cult. 
Some 


or) c 


cuits used it 


receivers. These 


are 


used. 
was XZ 
types of servicing procedures 
are the for all chroma demodula 
tor systems. Other 
differ for each type of circuit. 

We w these in order. The 
plan of the (R Y)(B Y) 
shown in Fig. 1. Some re 
diode demodulators, 
us review the 
ation. 


Same 


servicing methods 


ill conside1 
basic 
System 1s 
celvers use as in 
Fig. 2. Let 
procedures for this configu 
test for 


with a 


Sé 


A preliminary 


trouble can be made vtvm, as 
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If they do, this article may 


help you locate the trouble 
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Fig. 2—Chroma demodulator 
circuit pair of diodes 
in one type of receiver. 
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Fig. 3—Vtvm tests of diode-type (R-Y) (B-Y) chroma demodulators. 
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Fig. 4—Correct null points for chroma 
demodulators, using a keyed rainbow 
test signal. 


No signal input is applied 
Equal values of de 
found at the test 
indicated. Note the 1,000-ohm 
the B Y demodulator circuit. 
a blue-background control. The 
measured at a B Y 
test point will vary, 
this control’s setting 
ess, equal values are found 
it the two B Y test points if the 
circuit is operating properly. Note that 


in Fig. 3. 
to the receiver. 
voltages must be 
points 
pot in 
This is 
exact voltage 


demodulaton 


lepending on 


Neverthe 


] 
4 


1 positive voltage appears at one tube, 
and a negative voltage at the other. 

The voltage measured with the vtvm 
comes the subcarrier oscillator. 
If it is weak, look for trouble in the 
subearrier oscillator circuit. If it is 
unbalanced, look for faulty resistors in 
the demodulator circuit. 

Chroma demodulators normally meas- 
ure from 25 to 35 de volts in this type 
of test. In this circuit, it is important 
to have adequate subcarrier voltage. 

Another useful test can be made with 
a keyed rainbow signal. If such a signal 
is applied to the receiver and a scope 
is connected at a chroma demodulator 
patterns like those shown in 
4 are seen. The output must go to 
(null) on certain “pips.” Fig. 4 
shows the required nulls for I, Q, 
R 2 Y, and G Y demodula- 
tors. 

If vou don’t get the required null, 
try adjusting the color phasing control. 
If it is out of range, adjust the master 

lor phasing control. This is a capac- 
slug-tuned coil in the burs 
section, and can be located 
receiver’s service data. 
obtained a correct null from 
demodulator, check the 
B Y demodulator next. If the B  f 
null is incorrect, try adjusting the 
quadrature transformer. The quadra- 
ture transformer is located between 
the subcarrier oscillator and the chroma 
demodulators. 


from 


output, 
Fig. 


zero 


or a 
amplifie 
from the 

Having 
the R Y 
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It is usually possible to get correct 
nulls on both the R—- Y and B— Y 
demodulators by adjusting the quadra- 
ture transformer. However, if you can- 
not get correct nulls from both demodu- 
lators, there is a fault in the 
demodulator circuits, or the quadrature 
transformer is defective. 

The easiest way to adjust the quadra- 
ture transformer is to connect the out- 
put from the R— Y demodulator to 
the scope’s vertical input terminals, 
and output from the B — Y demodulator 
to the scope’s horizontal input termi- 
nals. A circular pattern on the scope 
screen, as illustrated in Fig. 5, indicates 
correct adjustment. 

You will note a wedge-shaped sector 
in the circular pattern. This is caused 
by the burst blanking action. The wedge 
revolves around the circle as you adjust 
the color phasing control. 

The wedge also revolves 
adjust the slugs in the 


when you 
quadrature 


R-Y 








I—(R-Y) 


Fig. 5 When the quadrature trans- 
former is properly adjusted we can get 
a circular pattern on the scope screen. 
Otherwise we can only get a tilted ellipse. 


~ BLANKING — 
INTERVAL 





i—(R-Y) 


Fig. 6 — Normal wedge position for 


(R-Y) (B-Y) chroma demodulators. 


transformer. The normal for 
the wedge depends on the type of de- 
modulator system. The correct position 
for the (R Y)(B — Y) system is 
shown in Fig. 6. 

We set the color phasing control to 
the mid-point of its range, and then 
adjust the quadrature transformer to 
make the wedge appear as in Fig. 6. 
Otherwise, the control will be off range 
when we check for the nulls in Fig. 4. 

Perhaps you prefer to use the NTSC 
type of generator in making demodula- 
tor tests. These generators have indi- 


position 
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Fig. 
a B-Y bar from 
as seen on the screen of a 
scope. The difference between the two 
signals cannot be this type of 
pattern, since they differ in phase only. 


7—A display of an R-Y bar and 
a color bar generator 
wide-band 


vidual R t signals 

They appe 

screen as I b R i 4 
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When his \ gna 1S used, 
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Fig. 8—R-Y and B-—Y test signal and 
scope patterns found at the chroma de- 
modulator outputs. 
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COLOR BAR PATTERN 


+i 


Fig. 9—Correct crankshaft scope patterns for normal operation of the R-Y and 
B—Y demodulators. Y crankshaft pattern is also shown. 


pentode provides amplification. Its gain 
is about 10. A gain test is made with 
a scope and low-capacitance probe. 
When an R Y test signal is applied 
to the grid, a test should show 
10 times more deflection at the plate 
than at the grid. If not, look 
cuit faults. Also check the 
voltage at the suppresso1 
should be at least 20 volts 
peak, in normal operation. 
Peaking coils are 
circuit, as in Fig. 10. Sometimes one 
of the coils has an adjustable slug. 
In other receivers, fixed peaking coils 
are used. The coils must have 
inductance values. Otherwise, the de- 
modulator’s bandpass is incorrect and 
color reproduction suffers. 
The best way to test the 
coils is to use a sweep 


INPUTS 8 - 
Y | 


Fig. 1O—A pentode chroma demodula- 
tor. 
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rrid. There 
peak to 
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correct 
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a | 
Fig. 11—Checking frequency response 
of a chroma demodulator. 
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Fig. 12—A typical 
chroma demodulator 
response curve. 
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POS PEAK 
OUTPUT FROM 
(G—Y ) MATRIX 
Fig. 13—G—Y is not in quadrature to 
either R—Y or B—Y. It is in quadrature 
only to (G—Y)/90°. 
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V ideo 
demodulato1 


scope. Apply a 
the grid of the 
in Fig. 11. Use a demodulato 

point in the 


Sweep sign: 


probe at 
output 
splitter 


a low-impedance 
circuit—the cathode of a phase 
is suitable, as in Fig. 11. Do not apply 
the probe at a high-impedance point, 
or the curve will be distorted. If the 
probe is connected at X in Fig. 11, you 
run into distortion. However, the prob 
can be properly applied at Y. A typical 
curve is shown in Fig. 12. It has 
absorption markers at 0.5 and 1.5 me. 
However, be sure to consult the service 
data for the particular chassis you are 
working on. 

If the response curve is incorrect, 
look for defective or incorrectly tuned 
peaking coils. Off-value load resistors 
also cause curve distortion. 


(R-Y\(G-Y) demodulators 


Quite a few modern color receivers 
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Fig. 14— The bootstrap demodulator 
matrixes G—Y in its common cathode 
circuit. 
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Fig. 15—Blue background control varies 
the de bias on the blue grid. 


interchange the positions of the B 
demodulators and the G Y mi 
That is, G Y is developed in a c} 
demodulator. B Y is then 

by matrixing G Y with R 
method gives a somewhat bette 
to-noise ratio. 

This is not a quadrature 
tion system, as fron 
R Y and G Y are not 
90°, as are R Y and B 
demodulators can be operat 
any pair of axes. 

Servicing (R 


seen 
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j-(R-Y) \ 
270° 


Fig. 16—An XZ chroma demodulator 
operates on subcarrier phases which are 
in the vicinity of the R — Y and Q axes. 
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tinting when circuit occurs. 
Note that the plate for the 
triodes in Fig. 14 are also bias voltages 
for the picture-tube grids. For this 
reason, trouble in such circuits causes 
a red, green or blue raster, even in 
black-and-white reception. 
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Grid bias is varied with a background 
-ontrol, often 
controls grid 
The 


the background conti 


Fig. 15 
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bias through 
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ed range. 
both 
the demodulator 


om and 


plate. 


The XZ demodulator circuit 


Some present-day colon ecel ve 
the XZ system of chroma demodul: 


Fig. 16. The XZ ¢ 


comparable to the (R 


ynfigu 
Y)(G 


is notagq 


wn in 


arrangement, in that it 
ture demodulation system. The ax 
the ego! 
(See Fig 

and G Y 
the amplifi 
Fig. 17. These are 
Note that resistor R 

to the three cathodes of th 
diffe s. The |] 

are grid-di 
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R Y and Q axes 
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amplifie 
Y amplifiers 
Y amplifie: 
A chroma gain cor 
X and Z demodul: 
ircuits. It is adjusted 
ird nulls f the R 
G Y channels. 
Hence, servicing the XZ demodulator 
system is basically similar to the 


ence 


‘ 1 
re 
{ | 


rom 


proce 
dures described for other chroma de 
modulator circuits. If | 
not obtained on 
test signals, we check the phasing trans- 
between the 
oscillator and the XZ demodulators, 
check the setting of the XZ gain control 
and the subcarrier injection voltage to 
the demodulators (this should be about 
20 volts peak to peak). 

If these checks do not give correct 
nulls, de voltage checks in the demodu- 
lator circuits come next, and the volt- 
ages measured are compared with those 
specified in the receiver’s service data. 
A scope and low-capacitance probe help 
localize ac signal distortion and in- 
peak-to-peak voltages. These 
checks assist in localizing a faulty com- 
ponent in a demodulator circuit. END 


correct nulis are 


the three quadrature 


forme} color-subcarrie} 


correct 


TELEVISION 


NEAT 
NTH 


How Good Are 

Speaker Response Curves? 
es Veena S alike in Fae 
response cur 


speaker syste 


Audio Aid for the 
Industrial Technician 


cillator for 


rial jobs, 


| Licking 


& 
the Intermittents 


Solar Cells 


were 1 








Re, 
HEATHKIT 


EVERYTHING A CLOCK-RADIO CAN OFFER 
. . » AND PORTABLE TOO! 


¢ Completely portable, all-transistor circuit 
e Runs up to 500 hours on standard batteries 
Deluxe features at half the cost 


Easy to assemble 


**YOUR CUE"’' TRANSISTOR CLOCK 

RADIO KIT (TCR-1) 

lake all the de 
! id the 


radios 1ci¢ 


clock- 


plus a 


luxe features found in the most expensive 


convenien portability 


complet 
then slash the 


Heathkit “Your 


batter ircult 


price le half 
Cue Transistor Portable Clock 
Packing every modern clock-radio feature into a compact, 


“Your 


lee p wakes you up, gives you the correct time 


modern 


at new 


ast in anda yuu Nave 


Radio 


beautifully styled turquoise and ivory plastic cabinet, 


Cue lulls you to 
and provides top quality radio entertainment in and out-of- 


doors. It can also be used with the Heathkit Transistor Intercom 
system to provide music or a “selective alarm” 


rooms covered by the intercom system 


opposite page 


system for one or more 


An ‘“‘Alarm-set 


second | j 


hand, minute hand and sweep 
-read clock dial. All controls are 
conveniently located and simp Phe “‘lull-to-sleep’ 


control sets the radio for up to an hour’s playing time, auto- 


hand, hour 


land grace the easy-to 


le to operate 


matically shutting off the receiver when you are deep in slum- 
Your ¢ you to soft music, 


alar In 


ber. Other controls set ‘ uc to wake 


or conventional ‘buzzer \ special earphone jack is 


provided for private listening or connection to your intercom 


or music system. At all times crystal-clear portable radio enter- 


tainment is yours at the flick of a switch 

The modern 6-transistor circuit features prealigned IF’s for 
of assembly. A tuned RF stage and double tuned input to 
the IF stage assure top performance. The built-in rod-type 
antenna pulls in far-off stations with outstanding clarity while 
a large 4” x 6” speaker provides tonal reproduction of unusual 


Case 


quality. 


HEATH COMPANY /Benton Harbor, Mich. 
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HEATHKIT TCR-1 


$4 Hgs 


penlight-size mercury batteric« 


radio 1 500 hours, while the clock operat 


same type. O 


life 
handsome a 
D. fits neatly into the optional carrying case for 
boating, sporting camp. 
Wherever 


con p inion 


e battery of the 
used with reduced battery 


to 5 months fh 


penlight cells may also be 


The 
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two-tone cabinet, measuring only 3! 
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$495 
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TALK WITH ANY OR ALL FIVE STATIONS 
WITH YOUR OWN INTERCOM SYSTEM 


¢ Battery Power Permits Placement Anywhere 
e Versatile Unit has Many Important Uses 


e Complete Privacy of Conversations Assured 


TRANSISTOR INTERCOM KIT (XI-1 and XIR-1) ‘ Seen 


ay Stations 


A flexible, versatile transistor intercom, has been developed by Heath engineers 
to enable you to set up your own communications system at an unbelievably 
low price. 

Consisting of a master unit (XI-1) and up to five remote stations (XIR-1) 
the system is designed for any remote unit to call the master, for any remote 
station to call any other remote station, or for the master unit to call any single 
remote unit or any combination of remote units. Complete privacy is assured, 
since a call to a remote station cannot be interrupted or listened to while the 
remote unit is in operation unless switched in ioe the master unit. Used with HEATHKIT XI-1 (Master) 
clock-radio, opposite page, it can serve as a music or “selective alarm”’ system. 

lransistor circuitry means long life, instant operation and minimum battery 
drain. Eight ordinary, inexpensive ‘‘C”’ flashlight batteries will run a unit for 
up to 300 hours of normal “on” time. Circuitry is especially designed for crisp, 
clear intelligible communication and the instant operation feature allows tuning 
of the units off between calls, extending battery life. Use of battery power does 
away with power cords, allowing each unit to be placed where most convenient. 
Only two wires are required between the master unit and each remote station. 
Beautifully styled, the Heathkit Intercom presents a new approach in design. 
Both master and remote stations have two-piece cases in ivory and turquoise 
for a rich, quality appearance. Batteries not included. Shpg. Wt. 6 Ibs. 


AC POWER SUPPLY (XP-1) a 
\ permanent power supply for 24-hour operation of the XI-1 Intercom on a HEATHKIT XIR-1 
household current. Converts 110 V. AC to well filtered 12-volt DC output, (Remote) 


eliminating the need for batteries. Power supply is small, compact and fits in $695 


space normally occupied by batteries. 


HEATHKIT XP-1 wenen ° $9.95 Shpg. Wt. 4 Ibs 
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came HKIT SP-2A (stereo) 


NEW IMPROVED DESIGN » Shpg. Wt. 15 Ibs. 
STEREO-MONO PREAMP KIT (SP-2A, SP-1A) New °5 (425 


Get the SP-2A Stereo Preamp kit now, or the SP-1A monophonic version which 
you can easily convert to stereo whenever you choose by assembling the second 5 down. $6.00 mo. 
channel (C-SP-1A) and plugging it into your SP-1A. 

The SP-2A permits stereo, two channel mixing, or either channel monophonic 
use, and includes a remote balance control 

Six inputs (12 in the stereo version) accommodate tape, magnetic phono and 
microphone, plus three separate high level inputs. Level controls provided on 
“mag. phono” and high level inputs. Switch selects NARTB equalization for 
tape head input, and RIAA, LP or 78 RPM compensation for mag. phono input 
HEATHKIT SP-1A (monophonic) Shpg. Wt. 13 Ibs. $37.95 
HEATHKIT C-SP-1A (not shown) (converts SP-1A to SP- 2A) Shpg. Wt. 4 Ibs... .$21.95 
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THE WORLD'S BIGGEST BARGAIN 
IN A HI-Fi AMPLIFIER 


55 WATT HI-Fl AMPLIFIER KIT (W-7A) 

Utilizing advanced design in components and tubes to achieve unprecedented 
performance with fewer parts, Heathkit has produced the world’s first and only 
‘“dollar-a-watt” genuine high fidelity amplifier. Meeting full 55-watt hi-fi rating 
and 50-watt professional standards, the new improved W-7A provides a comfort- 
able margin of distortion-free power for any high fidelity application. 

Che sleek, modern styling of this unit allows unobtrusive installation anywhere 
in the home. The clean, open layout of chassis and precut, cabled wiring harness 
makes the W-7A extremely easy to assemble. Shpg. Wt. 28 Ibs. 

SPECINECATIONS—Power output: Hi-Fi rating, 55 watts; Professional rating, 50 watts. Power response: +1 
to 20 at 55 watts output Total harmonte dletertion: | ess than 2% from 30 cps to 15 ke at $5 watts 

t Sstenmedaletion dtetion: Less than 1% at 62 watts output using 60 cps and 6 kc signal mixed 4:1. Mam 

and noise: 80 db below 55 watts, unweighted. Damping factor: Switch on tront pane! for selecting either maxi- 


):1) or unity (1:1), Output impedances: 4, 8 and 16 ohms and 70-volt line. Power requirements: 117 volts, 
50 /60 cycles, 90-160 watts. Dimensions: 8)" D. x 6" H. x 15° W 
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Stereo Amplifiers 


YOUR BEST DOLLAR VALUE 
IN STEREO... 
14/14 WATT STEREO AMPLIFIER KIT (SA-2) 


Complete control fingertips with this versatile Stere 
Pre amplif rovid 14 watts per stereo channel, or 
monopho he ? offers every modern feature in a mast 
trol center price to ple the budget minded. The unit of 
of dual channel stere ration, monophonic operation 

nels simultar usly ising cither channel for monopl 
material independent of other channel. A 4-position 
switcn a | } hono, tune 
auxiliary put for tape recorder, TV, « Other features 
equalization ig. | no, channel reversing function 


clutcl 
control, ganged dual tone controls, speaker phase reversal 


AC outlets na mel vled K and g invl-clac 
Shpg. Wt. 23 Ib 


SPECIFICATIONS— Power output 
16 wa Power seepoense x t t 
monic distortion iw t intermodulation distortion 
t 16 watt t al mix 4 Hum and actes 
14 watts; t f w i4watts. Controls 
reble; 4-¢ ac renarenees witct Inputs 
Outputs: 4 Dimensions: 4 15” W 3° Power requireme 


HEATHKIT SA-2 


SSSSSSSSSSSSSSSSSSSSSSSSSSSSSSHP SEES SEES EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEHEH HHH OES 


ECONOMY STEREO AMPLIFIER KIT (SA-3) 
This amazing performer delivers more than enough power for 
tereophonic sound at the lowest possible cx 


N torted room-filling i 
Ww 3 watts per stereo channel and 6 watts as a monophonic amy 


SA-3 has been proven by exhaustive tests to be more than ad 
volume for every listening taste 

You will find its ease of assembly another plus feature. He 
struction manuals, world famous for their clarity and thor« 
you a simple step at a time to successful completion of the kit. I 
life-size diagrams show you exactly what each part looks like 
and how it is installe 

Ihe amplifier tefully styled in black with gold trin 
knobs and gold s ned front and rear panel. A tremend 


low Heathkit price hpg. Wt. 13 


HEATHKIT SA-3 SPECIFICATIONS— Power output t Power response: + 


t ‘Total harmonic distortion intermodulation distortion 
@ 3v , i! Hum and noise 


trols 
’ sunute (each channel) y Outputs (each channe!) 
Finish Dimensions 


New 


*69°° 


$7.00 DN..$ 


$2 9@°° HEATHKIT XR-2L $34.95 * Indicates Depth and Type of Bottom From 0 to 100 Feet 


ahagss * Detects Submerged Objects (fish, logs, etc.) and The 


SPOSSSSSSSSHSEEEESEEESEEEEEHEEEEEEEOEEEE 


HEATHKIT XR-2P 


+ TRANSISTOR PORTABLE RADIOS (XR-2P and XR-2L) °* Completely Transistorized . . . Operates From Fla 


ip to 1,000 hours on flashlight batteri« teries 


with these new transistcr portables. Carry 
he beat, 60 wbenting, ete. These new TRANSISTOR DEPTH SOUNDER (DS-1) 
tanding performance of the preceding models 
mal convenience of vernier tuning for smooth 
XR-2P features a mocha and beige high-impact 
n-tan color leather case with an identical beige 
ransistors are used for high sensitivity and selec- 
th heavy magnet provides excellent tone quality 
y to crowd components, adding greatly to ease 
D” flashlight batteries used for power provide 
purchased anywhere. Fun to build, and fun to 
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New > Amplifiers & Tuners 


A NEW AMPLIFIER AND PREAMP 
UNIT PRICED WELL WITHIN 
ANY BUDGET 


14-WATT HI-FI AMPLIFIER KIT (EA-3) 


This thrilling successor to the famous Heathkit EA-2 is one of the finest invest- 
ments anyone can make in top quality high fidelity equipment. It delivers a 
full 14 watts of hi-fi rated power and easily meets professional standards as a 
12-watt amplifier, 

Rich, full range sound reproduction and low noise and distortion are 
achieved through careful design using the latest developments in the audio 
science. Miniature tubes are used throughout, including EL-84 output tubes 
in a push-pull output circuit with a special-design output transformer. The 
built-in pre has three separate switch-selected inputs for magnetic 
phono, phono or tape, and AM-FM tuner. RIAA equalization is 
featured on the magnetic phono input. Shpg. Wt. 15 Ibs. _ Menenig 
MOTE THESE OUTSTANDING SPECIFICA TIONS—Power output: 14 watts, Hi-Fi; 12 watts, Professional; 


16 watts, Utility. Power response: x1 db from 20 cps to 20 ke at 14 watts outpul. Total harmenie distortion: HEATHKIT EA-3 
less than 296, 30 cps to 15 ke at 14 watts output. Intermodulation distortion: less than 1% at 16 watts output 


mixed 4:1, Hum end noise: mac. phono input. 47 db below 14 watts; tuner and 
watts, Output impedances: 4, 6 and 16 ohms. 2OoQ25 


NEVER BEFORE HAS ANY HI-FI 
AMPLIFIER OFFERED SO MUCH 
AT SO LOW A PRICE 


“UNIVERSAL” 14-WATT HI-Fl AMPLIFIER KIT (UA-2) 


Meeting 14-watt “hi-fi? and 12-watt “‘professional’’ standards, the UA-2 lives 
up to its title “universal” performing with equal brilliance in the most demand- 
ing monophonic or stereophonic high fidelity systems. Its high quality, remark- 
able economy and ease of assembly make it one of the finest values in high 
fidelity equipment. Buy two for stereo. Shpg. Wt. 13 Ibs. 

reper iescay bps Power — Hi-Fir }, 14 wat Prote al rating, 12 watt Power response 


t. Total harmonic Gatertion: l tha HEATHKIT UA-2 
t fatereveielation: Gtedion t 


Hum and noise: it w 14 watt Output andiciieiaeeaiia 4,8 1 anaes! tas wit $S 9 LS) 
maximurr amMpir 2 1. Input — tor ‘4 watt output: .7 volts. Power re- 


quirements: 117 volts 50 /60 cy 55 wat Dimensions: 10° W 6%" D. x 4%" H 


MORE STATIONS AND TRUE FM 
QUALITY ARE YOURS WITH THIS 
FINE TUNER KIT 


HIGH FIDELITY FM TUNER KIT (FM-4) 


This handsomely styled FM tuner features better than 2.5 microvolt sensi- 
tivity, automatic frequency control (AFC) with on-off switch, flywheel 
tuning and prewired, prealigned and saidiadial tuning unit. Clean chassis 
layout, prealigned intermediate stage transformers and assembled tuning 
unit makes construction simple—guarantees top performance. Flywheel 
tuning and new soft, evenly-lighted dial scale provide smooth, effortless 
operation. Vinyl-covered case has black, simulated-leather texture with gold 
design and trim. Multiplex adapter output also provided. Shpg. Wt. 8 Ibs. 


Comsons FM-4 
SPECIFICATIONS—Tuning range: 88 to 1! Y Quieting ooneltivitys 5 uv for 20 db of quieting 
IF frequency: 7mc. image ratio: 45 dt AFC correction factor: 75 kc per volt am suppression: 25 dt 
mene response: + t 20,000 cr Harmonic distortion: tha 1100 uv, 400 cycle 95 
julat intermodulation distortion: and 6 kc mixed 4:1 1100 uv, 305 
modulation » Ratennes 300 ohms unba 1. Output a 600 ot at f lower), Output 


oy r inal t (with 30 } oe requirements: 105-125 volts 50/60 
;. Overall Guiatsinm 4%" H 


HEATH COMPANY /eentor Harbor, Mich. | [iS a subsiaiar 


FEBRUARY, 1960 





Tape Reeorders 


®@ Choice of 3 Outstanding Models 
© Compare With $350-$400 Machines 


@ Preassembled Tape Mechanism 


PROFESSIONAL QUALITY TAPE RECORDER KITS 
(TR-1 Series) 


SPECIFICATIONS—Tape speed 
Frequency response (record-playback) 
Harmonic distortion 


Maximum reel size 


Signal-to-noise ratio 
Flutter and wow Heads 
@) Playback 
equalization inputs (2) Input im- 
pedance Mode! TR-1D & TR-1E outputs (2) 
Mode! TR-1C output (1) Output levels 
Output impedance 
cator Bias erase frequency 


Recording level indi- 
Timing accuracy 


Power requirements Dimensions 


Mounting 


MODEL TR- Lh Monophonic Tape Deck: $1 59. 95 = - iz 
4.0 


MODEL TR-1D Twe Track Stereo Tape Deck: V I R 
$17.00 DWN. 


$169. 9 $15.00 MO 


“oom TR 1E Four Track Stereo vage Deck: Monophonic Rex 


‘$169. $17.00 DWN. 


$15.00 MO. 
monet c- ‘TR. 1c Conversion Kit: verts TR- ae & o TR-1D 
Wt. 2 Ibs +» $19.95 


MODEL c- TR- 1‘. Conversion Kit: Converts TR-1D to 
Nt. 2 Ibs $14.95 

MODEL C-TR- 1€Q Conversion Kit:Converts TR-1C to TR-1E 

see TR-1E description above Shpg. Wt. 2 Ibs... $19.95 

NOTE: rt TF T rchase both C-TR- 6 and C-TR-AD comersion kits, 


TR-1E (see 


HEATH COMPANY /zenton Harbor, Mich. 


®@ Choice of Monophonic or Stereo models 
® Complete versatility 


@ Easy to assemble, easy to use 


STEREO-MONO TAPE RECORDER KITS (TR-1A Series) 


MODEL TR-1A 
$99.95 §: 


TRIA SPECIFICATIONS—Frequency response 
Signal-to-noise ratio 
Harmonic distortion 
quency 


MODEL TR-1AH: t f 
$149.95 $: 
4 . $1 
TR-1AH SPECIFICATIONS—Frequency response 
Signal-to-noise ratio 


Harmonic distortion Bias erase frequency 


MODEL TR-1AQ: Four-t k 

in? A ni f ) a! WV N 
with fs ewind f $149. 95 $13.200) 
TR- — SPECIFICATIONS—Frequency response . 


Signal- to-noise ratio $ 


Harmonic distortion: t. Bias erase 


a subsidiary of Daystron 
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New “Acoustic Suspension” Hi-Fi 
Speaker System Kit 


NOW=—FOR THE FIRST TIME 
— EXCLUSIVELY FROM HEATH 


ACOUSTIC SUSPENSION Hi-Fi SPEAKER SYSTEM KIT (AS-2) 


\ revolutionary principle in speak t peaker 
has been universally 
ems in the world of high fide 
ve the sole kit licensee 
d now offers for the fir 
i easy-to-build kit form 
HEATHKIT AS-2U (unfinished) pe ae Renate Saape 


ba response and outstanding Nig! 
1 nae j r J?) » 
s, 95 pecially designed “‘cross-hired tw 
69 \nother first in the Heathkit lin 
prefinished cabinets. Cabinets a 


mahogany, or in untlinished 


HEATHKIT AS-2M (mahogany) $79.95 


HEATHKIT AS-2B (birch) EACH ey Snes 


r network and f 
Wt. 32 Ibs. 
SPECIFICATIONS—Frequency response (at 10 watts ing 


Harmonic distortion 
impedance Suggested amplifier w Suggested 


New Test nn hg tan 
Equipment 


AN INSTRUMENT LONG-AWAITED 
BY SERVICE TECHNICIANS 
EVERYWHERE! 


HEATHKIT FM TEST OSCILLATOR KIT (FMO-1 


Here in one compact, casy-to-use 
and sweep Irequene ies require 11 

f RF, IF and detecto 

unique in the test equy 
especially for FM servi 
SPECIFICATIONS—Output frequencies 

Modulatio 
Sweep width markers 


Modulation For other applications 
Controls 


Price to be 
HEATHKIT FMO-1 announced supply Power r 


equireme 
size 


SSCSSSSSSSSSSSSSSESSSSSESSSSSSSSHESSESHSHSSHSSSSSHHSHEHEHHEHHEHEE eeeeeeeeeee 


PREASSEMBLED AND ALIGNED 
BANDSWITCH/COIL ASSEMBLY 


RF SIGNAL GENERATOR KIT (RF-1) 


Moderately priced, and ¢ apabl 

highly accurate and stable RI 

and IF circuits of all kinds. Modulate 

100.000 microvolts is available, cor 

ously variable controls. A built-in 4 

output provides internal modulation of RI 

for audio tests. A preassembled bandsw 

factory precision standards, eliminates the 1 
HEATHKIT RF-1 ment. Shpg. Wt. 7 Ibs. 


SPECIFICATIONS—Frequency range: Band A 
ss 95 T Band D, 3.1 me to 11. me; Band E, 10 mc t alibrated harmonics 
a 7 110 mc to 220 mc. Accuracy: 2%. Output: impeda 
Modulation: internal, 400 cycles approx. 30% dept xt 400 cycles 
audio output: approx. 10 V open circuit. Tube complement 
and t. Power requirements: 105-125 V 50/60 cy abinet dimensions 
4" H.x5°OD 
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Ham Radio Gear 


TOP POWER WITH ECONOMY 
AND SAFETY 


KILOWATT POWER SUPPLY KIT (KS-1) 
The KS-1 is designed as a companion to the “Chippewa” Linear A 
and is also suitable for supplying plate power to most other RF amp! 
the medium to high power class. The KS-1 features an oil-filled, | 
ally sealed plate transformer to minimize corona, a swinging chok 
filter circuit for good regulation, and a 60-second time delay relay t 
adequate heating of the mercury vapor rectifiers before applicat 
plate voltage. All components are conservatively rated and well ir 
for long life and dependable service. Shpg. Wt. 105 Ibs. 
SPECIFICATIONS—Maximum DC power output: 1500 watts. Nominal OC voltage output 

Maximum DC current output », peak 1000 ma. Regulation 

f ) to 500 ma, 15 Ripple 


Tube complement t Recommended ambient temperature 


HEATHKIT KS-1 Circuit t » full wave 


Line power a 115 V, 50/6 


$4 6 O95 ) Chasele size: 17% ; 


MOVE TO THE TOP IN 
TRANSMITTING POWER 


“CHIPPEWA” KILOWATT LINEAR AMPLIFIER KIT (KL-1) 


The KL-1 operates at maximum legal amateur power oy i I 
or AM service usit iny of the popular CW, SSB and AM « 

driver. Premium tube 4 400’s) push the ““Chippewa” to top pe 
levels while a centrifu blower provides more than adequa 


Shpg We. 70 lt 


SPECIFICATIONS—REF section 





Power output (20 meters) 


Output impedance Input impedance 
coverage Panel metering 


HEATHKIT KL-1 c t. Tube complement 


$4150° 


Cabinet size 


2-METER CONVERTER KIT (XC-2) 
Extends coverage of the Heathkit “Mohawk” Receiver to the ; 
May also be used with receivers tuning a 4 mc segment betwe 
quencies of 22 and me when appropriate crystal is used. Shpg. W 
SPECIFICATIONS —WNoise figure: ¢ 1 uv nal provide ib therma Sensitivity 
—— ‘ ter than 6 db over r ev Gain: pr 4 Pass band 
l cette tl p wn at 143 and 149 mc. Image rejection 
= t ‘Output impedance r pr impedance: 50 | 
HEATHKIT XC-2 . Frequency t ne with crystal si i. Tubes 
is aces Power aman 150 v at 50 ma 
t v A Catt 15 amps. Size: 9° W. x5) 


“BEST BUY" UTILITY POWER SUPPLY KIT (UT-1) 


This power supply is ideal for converting the Heathkit “Chey 

“Comanche” mobile transmitter and receiver to fixed station « 

or may be used to provide necessary filament and plate voltagé 

variety of amateur equipment. Features silicon diode rectifiers, ! 

| . ity filters for superior dynamic regulation, and line filtering t 

<< - TVI and reduce receiver line noise. On ICAS basis, provides 1 5' 

HEATHKIT UT-1 : plus filament power for 6.3 volt or 12.6 volt filament applications 
8 amps. or 12.6 VAC., 4 amps.; 600 VCD., 250 ma or 600 VD‘ 
$ 95 and 300 VDC., 100 ma). Less than 1% ripple; excellent re 
283 Housed in attractive green and gray-green cabinet measuring 

4%,” wide, 6” high. Shpg. Wt. 15 Ibs. 
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New Citizen’s Band Transceiver 
WIRED OR KIT FORM 


HEATHKIT CB-1 -  HEATHKIT W-CB-1 


$4295 


(kit model) (wired model) 
$6.10 dwn., $6.00 mo. 


Both models include transceiver, crystal, 
microphone and two special power cords. 


e No Tests to Take—No Operator's License Required SPECIFY FREQUENCY CHOICE 
e Any Citizen 18 or Older Can Have Own Station (ist and 2nd choice) 


e Hundreds of Business and Personal Uses CLASS D CITIZEN’S BAND 


CITIZEN’S BAND TRANSCEIVER KIT (CB-1) ei gg < | 


The Heathkit CB-1 Citizen’s Band Transceiver is a compact radio transmitter and 26.975 mc 27.055 mc 27.125 mc 27.205 mc 
receiver combination designed to operate on the new 11-meter “Citizen’s Band’’. No 26.985 mc 27.065 mc 27.135 mc 27.215 me 
tests to take, no special knowledge or operator’s license required . . . you need only 27.005 me = 27.075 mc —_ 27.155 mc 27.225 mc 
fill out forms we supply, and mail them to FCC to apply for station license. Operates _ = me a 085 me ~ 4 me = *27.255 mc 
just like any short wave radio used by police and other communication services. *This pear en ong © Radi vin ‘Control, 
Front panel switch selects both “transmit” and “receive’’. Two or more Heathkit 

Transceivers provide you with your own 2-way radiotelephone system for making omaha: ANTENNA 9.95 
necessary business and personal contacts with family, friends or associates. A Heathkit G of Bens abi Aap ee “8 $2 
accessory power supply makes the CB-1 completely portable for use in cars, trucks, — Se pane eter ae 8 aS apes 
boats, etc., using 6 or 12 volt batteries. With appropriate accessory antenna, the CB-1 or Gued octaliatons, 4535 ~ be ere 

can be used for communicating between truck and office, home and automobile, boat paacsnny ah ~——— amen’ am 

and shore, farra-house and field . . . literally hundreds of useful applications. Comes eg — ee 

complete with microphone, 2 power cords for mobile or fixed operation, station ID ons pile a re 8 os re is 

card, call letters, and crystal for one channel and FCC application form. Order Oe Oy 7 See tne 


power supply and antenna separately. Attractively styled in two-tone “mocha” sary hardware. 7 tbs. 

Teta te Wh 16 he ce ' CBF-4 “FIXED LOCATION" ANTENNA. . .$19.95 
or ee ; 7 Excellent coverage, 4 wave “ground ele- 

SPECIFICATIONS—Receiver type: Superregenerative « detector w /rf stage. Power input: 5 watts maxi- ments: 50’ connecting cable and mount 

mum to plate of final RF amplitier (FCC requirement). T. control: Third overtone type 

quartz crystal operating within 0.005% of marked channel frequency between —20° and +130°F. Modulation: WIRED AND KIT FORM 

AM plate and screen modulation automatically limited to less than 100% (FCC requirements). Power supply: POWER SUPPLIES FOR MOBILE USE 

internal 117 V, 50/60 cycles, AC (35 watts). For 6 V battery power, use Model VP-1-6 Vibrator Power Supply 6 volt Vibra Power S$ ly fi ae SPER ITS 

(6.5 amps); for 12 V battery power, use VP-1-12 (4 amps). Total B+ requirements: 260 volts at 60 ma; total 9 Volt '¥ inrator Sower Supply for use with oe 

heater requirements, 6.3 volts at 1.8 amos. or 12.6 volts at 0.9 amps. Power rectifier: 2 silicon diodes in full KIT—Modei VP-1-6. Shpg. Wt. 4 ibs or 

wave voltage doubler circuit. Mierophene: Combination hand-held and desk type. ceramic element, plastic WIRED—Model WVP-1-6. Shog. Wt. 4 ibs .. $11.95 

case, with cord and connector, RF output impedance: 50 ohms. Speaker size: 34" (round). Undistorted Qe Jj . ar S , vith 1 batterie 

audio power output; Approximately | watt. Line cords: Two supplied, one for AC operation, one for battery 12 volt Vibrator Power Supply for use wit! atteries 

operation. Power circuits automatically switched when appropriate line cord is plugged in. Cabinet dimem KIT—Model VP-1-12. Shpg. Wt. 4 ibs . . $7.95 

sions; 8” H. x 6" D. x 9%" W. WIiRED—Mode!l WVP-1-12. Shog. Wt. 4 Ibs... .. $11.95 





HEATH COMPANY GENTON HARBOR 20, MICH 


)\a subsidiary of Daystr 





NOTE: all prices and specifi- 
cations subject to change 
without notice. 
Enclosed find ( ) check 
r r rder Please < 

} QUANTITY 
ct eaethaniani deine 





On Express orders do not in- 
clude transportation charges 
—they will be collected by the 
express agency at time of 
delivery. 


On Parcel F t Order 

t ye for weight sh 

prices are NET F.O.B. Bent 
Harbor, Michigan, and apply 
to Continental U.S. and P 
sessions only. 20% Depc [_] SEND FREE HEATHKIT CATALOG 
required on all C.0.D. orders 














HEATHKITS are also available at your Dealer on 'ncxt'pae 
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=2 222) 223227 7) 
the world’s most 
trouble-free cartridges.. 


SHURE 


Stereo DD ynctic 


PHONO CA — TRIDODGES 
fs High Fidelity Stereo Dynetic phono 
cartridges are designed to satisfy the most 
critical requirements. Made under custom 
laboratory conditions, each unit is checked 
electrically, mechanically and acoustically 
to insure trouble-free performance 


SPE HEH TEETH HH TEE HEHEHE 


PROFESSIONAL 
MODEL M3D 


AT $45.00* 


ag ch 
rt Floats at 
arms. Dist 
15,000 cp: 


» perfectionist 





CUSTOM 
MODEL M7D 
AT $24.00* 


; every cartridge except the Shure 
actual listening tests! Tracks per- 
nimum pressure available in record 
s. Smooth from 40 to 15,000 cps. 





Use Only Shure Replacement Styli that carry 
the certification “Precision Manufactured by 
Shure Inferior imitations can seriously de- 
grade the performance of the cartridge, 


SOCCER EEE EEE HEHEHE HEHEHE HEHE 
SOCCSESEEHTES TEE HESEEHSEE EEE HEHEHE HEHEHE EES 


Literature available: 
SHURE BROTHERS, INC. 
222 Hartrey Avenue, Evanston, Illinois 


| misalignment or a defective 


| tions are 





| TELEVISION 


SPOTTING 
VIDEO 


IF 


OSCILLATION 


By WARREN J. SMITH 


SCILLATIONS in the video if 


strip possibly produce more in 

feriority and 

among service technicians 
than any other fault of TV receivers. 
Methods of troubleshooting this type of 
oscillation are usually involved and 
often time-consuming. This simplified 
method much of the time and 
most of the worry. 

The first question is: When should 
video if oscillation be suspected? When 
the audio is normal and the video infor- 
mation is present but not 
legible. The raster may be streaked 
with long white lines or have a spotted 
appearance unaffected by changes in 
the contrast control setting. The 
ence of oscillations can be 
verified by connecting a vacuum-tube 
voltmeter across the detector load 
resistor as indicated in the figure. 
Normal voltage readings at this point, 
with no input signal, vary from 0.5 to 
1, due to the charge of the 
detector tube and the small amoun 
rectified voltage caused by 
disturbances such as noise. 


self-distrust 


Saves 


] 
entirely 


pres- 
quickly 


Space 


normal 
Oscillation 
increases the voltage to some hig! 
In extreme cases it may 
as 50 volts 

The exact cause of oscillation is often 
difficult to determine, but it can usually 
be attributed to one of two thing 


read as 


component 
in the if strip. It is 
to correct a misaligned if strip. O 

usually caused by two or 
more if transformers being tuned too 
close to the same frequency. The method 
recommended here is to locate the if 
transformer that is tuned to the highest 
frequency and turn the tuning slug all 
the way out. Next, the transforme: 
that corresponds with the lowest fre- 
quency is located and its tuning slug 
turned all the way in. If one trans- 
former is normally tuned to the cente: 
frequency of the bandpass, its tuning 
slug is approximately centered. Any 
other if transformers should be adjusted 
either to a quarter- or halfway posi- 
tion between the others, depending upon 
their frequency. This will result in an 


comparatively 


Our lips are locked 

but not for long. You will 
soon learn about the 
new Standard Coil 
Products tuner pro- 
gram. Watch for it. It 
means better 
for your customers— 
greater profits for you. 


service 
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TELEVISION 


1/72 6ALS 
VIDEO DET 
— 


Here’s where to buy 
your HEATHKIT’ locally... 


. +. through any of the carefully selected Heathkit 
Dealers listed below. This service has been estab- j as : bed all trans- 
lished in answer to hundreds of requests, and we or sts, provide e for parts 
think that you, too, will welcome the availability of 
convenient “over-the-counter” delivery ities, ste is ready t advise you on 

Although you will find your local dealers’ price roblems at yht rse, car 
somewhat higher than the advertised direct mail sa ne fk é ite delivery 


crease is 


onstration 


a 


"ie 


Y 





: 
Cal 


tube and 
showing 


Basic schematic of 


diode TY 


typical 
tector circuits, 
probe placement. 


extremely wide response but eliminates 
oscillation The 
finished by 


following the manufacturer’ 


any tendency toward 
alignment can now be 
alignment 
table for that particular model. 
Suppose that after going through the 
still re- 


indicates 


procedure above, oscillation 
mains. The voltmeter 


an excessive amount of voltage 


again 
across 
of the 
if slugs is adjusted to its normal set 
Then attributabl 
to a defective component, a trouble that 
is often difficult to isolate 
value of a loading 


the detector load resistor as one 


ting. oscillation is 
A change in 
resistor across an 
if transformer, a leaky coupling capac- 
itor, an increase in value of pl: o1 
sources of 


grid load resistors are all 


oscillations. A leaky coupling capacito 
permits a portion of the high positive 
plate voltage to leak over to the 

of the following This 
voltage on the grid reduces the 


bias on the 


stage positive 
normal 
tube and results in 

sive gain in the allowing 
tions to develop. An increase in 
of grid or pl: load resistor 
the Q f 


and again 


stage 


tion 
A method for 
in which 
3 t bypas the 
a .0O] 


originating 
video if tube with 


to ground. ne capacitors 


oscillation 


the tendency of 


by removing them one ‘ 


artinge at the 
letector) while observing 


o} 
stage preceding the 
the voltmete: 
for an increase of voltage ; ss the 
detector load resistor, it cz te1 
mined exactly in which stage they are 
being developed. For this purpose sev 
eral capacitors with short 
clips should be made up, to save time 

lo find the exact cause of the trouble 
once the stage in which it 


leads and 


originates 
s isolated, measure and compare with 
the manufacturer’s information the 
plate, grid and cathode voltages of the 
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Now used as original equipment 
by leading manufacturers 


STERIEO 





single-element STEREO cartridge 


lake a tip from the audio engineers who design packaged stereo sets. For 
your stereo work or stereo fun—replacement or conversion, specify the 
STERIEO ceramic cartridge. 

There are good reasons why STERIEO is supplied as original equipment 
on the sets of several leading manufacturers. Balanced channel outputs are 
inherent in STERIEO’s single-element design, and highly effective channel 
separation is assured by its unique insulator-conductor construction. 

In engineering tests STERIEO’s full frequency response delivers the full 
dimensional sound so important to a fine stereophonic system. 

Ask for STERIEO at your electronic or audio parts store. Replacement 
unit as low as $6.95 list, and conversion kit as low as $8.95 list. (Dual stylus 
—sapphire/sapphire; diamond stylus slightly higher.) 


For where-to-buy information write to: 


ERIE Electronics Distributor Division 
Eh 


Pa 1-1-1 4-1 nae) mete) -1-1°)-7 valet. 


Erie, Pennsylvania 


TELEVIS! 


tube. If the grid voltage measur 
negative than normal, a leaky capa 
or gassy tube is indicated. Measur: 


voltage at 


either end of the 


resistor. It should read the 
both points with respect to gro 


not, keep 
the grid o 


the voltmeter connects 
f the tube and remov 


tubes on either side of th 
network. If the bias voltage on tl 


still remairz 


is less negative thar 


the coupling capacitor is def« 


should be 


replaced. If the 


gives a normal reading afte: 


have been 
tube by re} 
be good. I 


removed, check fo: 
lacing it with one kni 
f, after replacing the 


the bias still remains at an 


value, resi 
Turn off t 
cient time 


stance tests must be 
he receiver and a 
for the tubes to 


Then measure the plate, 


and decouy 
in value. A 


ling resistors for 
deviation up to 


manufacturer’s stated value 
sidered normal. Other possibl 


of oscillati 


ym are open heater 


bypass capacitors or an open di 
capacitor in the plate or grid 
Also be sure to check the lead 
some receivers are very criti 


plate and 
far apart 


grid leads must 
as possible to pre 


desirable feedback. 

The source of trouble is 
to be a leaky, open or shorted 
or a resistor that has changed 


If none of 
ure the res 


It should c« 


these defects appea 
istance from grid t 
yrrespond to the va 


grid load resistor. If it doesn’t 
the leads from the grid tern 
measure the resistance fron 
minal to ground. The resistar 


should give 


an infinite resistar 


ing—if not, the socket mu 
placed, preferably with a low 


The author 
breaking T 
a real puzz 
who is una 


has run into tl 
V oddity several t 
ler to the service 
ware of its pos 


Fortunately, oscillation in 


circuits is 


not too common a 


When it does occur, the trouble 


procedure « 
service tech 
quickly and 


ory) hd 





yutlined here may | 
nician to correct tl 
efficiently. 
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IDE-BAND TV service oscil- 
have f 
compensated step attenuators 
(Fig. 1). Unless the 
pensating trimmer capacitors Cl, C2 
and C3 are properly 
form displays will be distorted. 

The simplest method of checking the 
compensating adjustments is shown in 
Fig. 2. A 20-ke 
tapped off at a point of suitable 
in the scope’s horizontal amplifie: 
fed to the vertical input terminal. 

A diagonal-line pattein 
the 
The trimmer capacitor on each step of 
the attenuator is adjusted to display a 
straight line. Too high a value of com 
pensating capacitance produces the 
pattern shown in Fig. 3-b. The effect 
of too little is shown in Fig. 3-c. 

Avoid overload. As Fig. 3-d 
vertical amplifier overload will produce 
kinks at the ends of the line. For this 
reason, the tapoff point in the horizontal 
must be properly chosen. 
same method used to 
trimmer 


loscopes requency 


com 
wave 


adjusted, 


voltage is 
le vel 
and 


sawtooth 


appears on 


scope screen, as seen in Fig. 3-a. 


shows 


amplifier 

The 
adjust the 
to-1 
The trimmer 
straight diagonal line on the screen 

Accuracy of this method depends 
upon freedom from distortion in the 
scope amplifiers. If the amplifiers dis- 
tort, different waveforms are applied 
to the vertical and horizontal plates 
of the CRT. 

Amplitude distortion is 
dent. On the other hand, 
distortion is trickier. The 
any case, should not be 
increased past the point that waveform 
may show horizontal non- 
illustrated in Fig. 5. 


can be 
capacitor in a 10- 
low-capacitance (Fig. 4). 
is adjusted to display a 


probe 


plainly evi- 
frequency 
sawtooth 
sweep rate, in 
displays 
linearity, as 


Lead-in cables 
We are 


antenna y 


installing hree-outlet 


tem ma el ome con 


structed of adobe, u ? nent-slab 


SCOPE'S 
VERT INPUT INPUT ATTEN 


(GANGED 


x10 £ 9x 100 9x i000 


cia C : c3a¥ 
+ > > 
be 


hr 
4 

x 1000 
—>-TO VERT AMPL 


x 100 


1—Typical compensated step at- 
tenuator for a wide-band scope. 


Fig. 


SCOPE'S 
VERT INPUT 


YTo SCOPE'S STEP ATTENUATOR 
Fig. 2—Sawtooth voltage of suitable 
value is tapped off scope’s sawtooth oscil- 
lator and fed to its vertical input. 
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JACK DARR 


floors. The contractor has recommende d 


putting 300-ohm ribbon in a_ plastic 
tube and laying it in the cement floors. 
We are in a fringe area, and our signal 


levels run from 50 to 100 pv. However, 


d 


Fig. 3—Waveforms seen on seope sereen 

indicate compensation of step attenu- 

ator: a—correct compensation; b—too 

much compensating capacitance; ¢—too 

litle compensating capacitance; d— 

vertical amplifier overloaded, too much 
input voltage. 


y ou can ! 
the 
afraid 
prohibitive 


twin-lead, e 


cement fi 


that 


ing. I assun 
electrical « 
believe you 
cable for this 
thro tr 
case) conduit 
You can get 
if you tl 
wal 
to be 


condau 


ign 


Dox 


pr obe can be 


Fig. 4 A 


adjusted 


low cal 


with the help of a sawtooth 


voltage 


Fig. 5—Waveform display showing hori- 
zontal nonlinearity. 
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Build This Superh A-Ao4er 
Organ From Simple Kits and 


SAVE OVER 907! 


LET US 
SEND YOU 


FREE 
DETAILS 


HOW TO ASSEMBLE A 


Se (22 Cer 


ELECTRONIC ORGAN 
IN SPARE TIME! 





~ 


> 





The Beautiful 
a Schoter 
CONSOLETTE 


— the only small or- 
gan with two full 61- 
note keyboards and 
22 stops. Requires 
only 2’ x 3’2” floor 
space! Commercial 
value approximately 
$1600 or more — yet 
you save over 50 

when you build this 
thrillinginstrument! 











Give Your Family A Lifetime of Musical Joy 
With A Magnificent Schober ELECTRONIC Organ! 


Now you can build the brilliant, full-range 
Schober CoNnsoLetre or the larger CONCERT 
Mopext with simple hand tools. No skills 
are necessary to construct an instrument with 
one of the finest reputations -—— 
electronic organs. No 

working necessary con- | 


among 
wood 


| 

soles come completely assem- | 
| d ind finished All you do is | 
| 


ASS¢ mble cle irly marked elec- 


THE GREAT 
CONCERT MODEL | 


meets specifications of 
American Guild 
of Organists 


Send For Complete Details On Schober Organs 
and For Hi-Fi Demonstration Record 

The coupon will bring you a handsome 16- 
page booklet in full color des« ribing Schober 

——— organs in detail, plus articles on 
how easy and rewarding it is to 
build your own organ ind how 
pleasant and quick it is to learn 
to play the organ. In addition 


we have prepared an exciting 
— 





parts guided by clear il- 
lustrations and detailed step-by-step instruc- 
tions i ven teen-agers can emble the 
Schober! You build from kits, as fast or as 
slowly as you please... .at home, in 
time with a small table serving 
entire work shop! 


tron 


spare 
as your 


Pay As You Build Your Organ; 

Start With As Little As $18.94! 
You may start building your Schober at once 
with an investment of as little as $18.94. The 
usical instrument you assemble is as fine, 
| technically perfect, as a commercial 
organ | over 
parts, on 


electronic 


own home 


built in a fa tory yet you save 
90 m top-quality 
high-priced labor, on usual retail store mark- 
up! In your with your own hands 
you build an organ with genuine pipe organ 
tones in an infinite variety of tone colors 
to bring into your home the full grandeur 
of the Emperor of Instruments. You may 
build the Conso_etrte for your home, or you 
may want to build the great Concert 
Mopet for home, church, school or theatre. 
You save 50% and more in either case. 
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10” hi-fi LP record dex 
ing the full range of tones and voices avail- 
able on the Schober, which you may have 
for onls $2.00 (re funded when you orde ra 
kit). Literature on the Schober is FREE! 
There is no obligation; no salesman will call. 


ionstrat 


3 wr Mail This Coupon 
. For FREE Literature 
and Hi-Fi Record 
xy Today! 
Se wee 
The Schober Organ Corp., Dept. RE-3, 
2248 Broadway, New York 24, N. Y. 
| Please send me FREE full-color booklet and 
] other literature on the Schober organs 
[} Please send me the 10” hi-fi Schober demon 
! stration. record. | enclose $2.00 (refundable on 
| receipt of my first kit order). 
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sired and a plug-in connection fo1 
lead-in to the set. 

With the signal level you mention, 
a booster amplifier will be needed 
the antenna to raise the signal! 
snow-free level, and to 
the small additional loss incurred by 
use of the coax. However, there are 
tribution amplifiers, such is 
Blonder-Tongue DA8-B, which 
specifically for just such app 
This amplifier has a gain of 
db, and can supply as many a 
lets from a single input. The DA8-B 
has both 300- and 75-ohm output 

For the probably 1G59U 
would be the best and easiest to | ‘ 
This cable has a nominal impedar 
73 ohms, and an outside diamete 
only ™% inch. It can be fished tl 
standard %-inch electrical conduit 
ease. If there is insufficient 
antenna booster, like the 
DeSnower or Blonder-Tongue 
with about 26-db gain ove 
channels will help out greatl) 

With careful workmans! 
should make a very neat in 


make 


cable, 


Voltage and current waveforms 
Why isa 


jrom a 


wave} 


voltage 
current wavetorm? 
have on doesn’t expl 
A. M., Windsor, Ont. 

A voltage waveform is not d 
from a current waveform whet 
with sine waves. On the othe 
when working with complex 
voltage and current wavef 
always differ in reactive ciré 
6). 

The square 


scopes 
i 


wave is a com} 
numbe 
circuit, ¢ 


It contains a large 
the R-C 
monic in the square wave flow 
present. The high-f 
harmonies are 
cuited by the capacitor. Thei 
is accordingly impressed a 
the other hand, 
harmonics are } 
the 
impressed across 
the 
the 
frequency harmonics in the 
The the cay 


waves, In 


alone were 
practically — sl 


resistor. On 
frequency 
blocked by 
voltage is 
itor. Thus, 


resistol is 


capacitor, a! 
waveform 
sum of the 


waveform 


across 


c 


SQUARE -WAVE 


Y 
GEN 


] A 

B 
Fig. 6—A is a voltage waveform and B 
is a current waveform. If we add them, 


Cc 


we get the square wave C. 
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the sum of the lower-frequency har- 

monics. If you add the waveforms across 1 oe O O 
capacitor and resistor, you recover the ~ 

original square wave. Any attempt to servicemen 
break the law (Kirchhoff’s) will fail. 4 
In other words, we could have fallen told us 
back on Kirchhoff’s law to deduce the 

complementary shapes of waveforms 

across resistor and capacitor. Let us 

look at the circuit again, from the 

standpoint of voltage and current. The 

waveform across the resistor shows 

the current flowing into and out of the 

capacitor. The waveform across the 

capacitor shows the voltage drop across 

it. Current and voltage waveforms 

accordingly differ in the reactive cir- 

cuit driven by a complex voltage. 


Burning resistors i 
I am servicing a Packard-Bell 2301 in | 
which the voltage-doubler resistors burn 


out after several hours of operation. BRIGHTEN 
Voltages are OK in the flyback circuit. THE BUSINESS 


Higher wattage resistors have been 

tried.—A. R. S., Seattle, Wash. PICTU RE, TOO! 
There is evidently excessive current 

drain through the 1l-meg resistors (Fig. 


500 put 
1500 servicemen recently gave us their good business reasons for 
choosing Perma-Power Vu-Brites. You and your colleagues told us that 
your customers invariably had confidence in the neat-looking product and 
Dae the attractive package . . . and were pleasantly surprised by the low price 
S) ($9.95 the dozen, net). Result: no sales resistance—a happy satisfied customer 
who is sure to call back next time—virtually guaranteeing you a highly 


Ee. — | smeee profitable picture tube sale. 
FLYBACK } 500 put i Of course, you have a lot of other good reasons for choosing Perma-Power 


500 ppf - : - ; , 
ae - » Vu-Brites. One outstanding reason is that you've never found a defective 
Fle, 7-—The 1 ; soubl one. That’s because Perma-Power Vu-Brites are engineered for quality, and 
ee ae. eee oe 100% tested. They instantly restore brilliance and clarity to fading TV pic- 
sistors will overheat if excessive current : ; ° ; 
is drawn from the high-voltage power tures. You can use them on either electro-static or electro-magnetic picture 
supply. tubes, Model C-401 in Series sets, Model C-402 in Parallel sets. 


Perma-Power also makes a full line of special purpose briteners, tube re- 
a ; purp 
storers, and accessories, all described in our latest catalog, available free 

voltage lead disconnected from the te a P . ot ei 

see z Pcs from your distributor, or by writing direct to us. Don’t say “brightener, 
16K P4. The tube may be drawing exces- pe y. 
sive current. However. if the resistors say “‘Perma-Power” . . . the standard of all comparison. 
still burn out, the 500-uuf capacitors 
should be checked for leakage. A rough * on their entry blanks in Perma-Power's Las Vegas contest. 








7). Check operation with the high- 


check can be made by disconnecting se 

each capacitor in turn. If the resistors i oe. 

still overheat, check the insulation re- fe @d 7 COMPANY 
sistance between the 1B3-GT filament 

windings and the transformer assembly. 3100 N. ELSTON AVENUE CHICAGO 18, ILL. 





Transient oscillation im ALWAYS INSIST NO-NOISE NOW AVAILABLE 
We've an RCA KCS-68C_ chassis ON PROVED TUNER-TONIC é 

which was worked on for a complaint : PR ct 

of no high voltage. Replacing a small TPM With PERMA-FILM 4 


capacitor in the horizontal oscillator | Ask By Name For Economical—a little a AT YOUR JOBBERS 


circuit restored the high voltage and GENUINE Cleans, tubricates, Ne A 5” PLASTIC 


restores all tuners, 


including wafer type. EXTENDER 


it was back in the shop, The customer AN Oo ’ Non-toxic, non-in- | | 
said the picture suddenly pulled in oo aoe 
about 4 inches on each side. We've OISE’’ TV, radio NO-NOISE 


checked all parts in the horizontal gps VOLUME CONTROL —- With Push 
sweep and oscillator circuit and all PRODUCTS Aeresol Can By : CONTACT RESTORER ‘ — 
voltage readings seem OK. A puzzling J @ Cleans Protects 1 . For Pin- 
thing to us: if we touch the cap of the st aute-\ dn @) $ 25 NOT A CARBON TET y. Point Ap. 
6CD6 with a screwdriver picture width fala 2 Ox oo : = 

returns to normal! The picture is good, 00 t =; cael se 
except for the width—wW. S., Detroit, SUBSTITUTES heal Shorts 


eT t 
Mich. Servicomen Servicemen 


Your clue is that touching the hori- ELECTRONIC CHEMICAL CORP. 813 Communipaw Avenue Jersey City 4. N J 


the set was delivered. In about a week 
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These men are getting 
practical training in... 


ELECTRICITY 


ELECTRONICS 


TELEVISIO 


RADIO ELECTRONICS 


Transistors. 
circuits ete 


Train in NEW Shop-Labs of 


COYNE 


in Chicago—Electrical and Electronic Center of the 
World. Prepare for a better job and a successful 
future )PPORTUNITY FIELD. Train on real 
f re equipment at COYNE where thousands of 
ful men have trained for 60 years—dargest 

t r hool of its kind. Professional 

d instructors show you how, then do 

than a quarter of a 


No previous 


in a TOR 


rself on mor 
worth of equipment 
inced 


education needed. Employ 


to Graduates 


Start Now—Pay Loter—Libera!l Fin 
nt Pl Pay most of tuit 
ent helt 


e yearly Starting Date 


Mail Coupon or Write to Address Below for Free 
Book —""( to Career 

ELECTRICIT’ I v IN-RADIO or COMBINED ELEC 
both fields, thi 
ed 


Nhether you preter 
book 


escribe 


information comes by mail. No obligation and NO 
SALESMAN WILL CALL, 


B. W. Cooke, Jr., Pres Founded 1899 
COYNE ELECTRICAL SCHOOL 
I Inatitution Not For Pr 


01 W. Congress Pkwy., Chicago 7, Ill., Dept. 20-sc 


MAIL COUPON &ccntss eriow 


COYNE ELECTRICAL SCHOOL 
New Coyne Building Dept. 20-5C 
1501 W. Congress Pkwy., Chicago 7, Ill. 


Send BIG FREE book and details of all the training 


you offer. | am especially interested in, 


C) Electricity C) Television [) Both Fields 


TELEVISION 


zontal output tube plate cap with the 
screwdriver brings back the width. It 
looks as if you have a case of par: 
oscillation in the 6CD6 plate ci 
Touching the cap is adding enough 
pacitance to damp out these oscillation 
This circuit includes a 
pacitor, a 33-uuf unit connected across 
two terminals on the flyback. Since this 
is inside the high-voltage housing on 
this set, did you check it? You mig 
try taking scope waveforms around th 
high-voltage circuit, using either a ve 


LOoosé 


very small ¢ 


low-capacitance 
coupling to the horizontal output tube 
plate lead to see if you can detect ar 
unusual waveforms. 

I believe that 
capacitor on the flyback will stop 
trouble. If not, try adding 100-o} 
sistors in the plate and 
leads of the 6CD6. You might 
check the width link on the back 
chassis. We have found severa 
where the link had 
not making good connections. Clea 
up and check the 180-uuf capacito 
link connects across the width co 
might also try adding 
uuf across this capacitor. Also t 
ing a 100-uuf capacitor, rated 
> kv, from terminal 2 on the 
to the chassis. 


probe or very 


replacing the 


scree! 


corroded at 


about 1 


First and second detectors 

What is the ] 
between the first detector and t/ 
detector? Both act as nonlinear 


beat 


difference in 


as botl produce frequen 


; 


‘eoond detector also cu 


; ; 


ive portion of the video if 
the first detector also cut ff } 
uf signal, Why 
the if signal, when it ha 
through the first detector?—O. 
Angeles, Calif. 

The first detector (n 
second detector (picture 


both nonlinear resistances 
LJ 
] 
L ~- 


tive swing of the 


already 


| 
MOOULATED CARRIER | 
(RF) 


CW VOLTAGE 
(RF PLUS IF 


Fig. 8- 


through the video amplifier, 
(or 45-mc) if signal must 

in the picture detector. The 

the picture detector is a low 
with a from de 

(Fig. 8). 


Double trouble 
IT havea couple of question 
51 x 2130 TV I am 


} a 


response 


working 
Christmas-tree eff 
v seconds, then the nrcture 


Also, after it has bee? 
t begins 


sync. 
about 5 minutes, i 
ontally, tearing the pret 
Then the vertical pulls dou 
oT nce. When I put a OO4 
mm pin 6 of the video amplif 
12AU? 
the pieture loch 
What is the reason for 


St. Lov Mo. 


are again 


of the 


41 


adjustment of t! 

You Philco use 
multivibrato The effect |} 
names: Christmas-treeing, 
ping, squegging, etc., but 
thing. The horizont 
I y! (moment 
the wrong frequency and the 


same 
trying to operate 


circuit is yanking it back or 
bodily! This is happening se 
causing the pec 
Suggest running 
of the horizor 
this chassis has 
horizontal oscillator ce 
(some runs in this 
did not) adjust it so the 
n and lock a picture 
shorted out 
the inging coil for a 
The othe t 


From the symptoms, it 


per second, 
I would 
realignment 
circuit. If 


nging coil 
ouble 1s ob 


is leaking into the sy 
12AV7 syne amplifier 
tests on a tube teste 


ery critical in the 


PIX DET 
~ SOO * 


MODULATED IF CARRIER P= ENVELOPE 


VIDEO AMPL 


| 


(DC TO 4.5 MC) 


$ 


Both the mixer and the pix detector are rectifiers. However, 


the mixer passes a difference beat frequency to the if amplifier, while 
the pix detector passes the modulation envelope to the video amplifier. 


to regard the mixer from the standpoint 
of generating a difference frequency 
(the difference between the rf and the 
local-oscillator frequency). This is a 
frequency translation. The fact that 
rectification occurs in the mixer is beside 
the point. The if amplifier is tuned to 
the difference frequency (23 or 45 mc), 
and the video frequency component 1s 
rejected. Of course, we this 
video-frequency component if we con- 
nect a scope to the “looker point” on the 
tuner. Now, the if signal is still a high 
frequency modulated carrier. Before the 
modulation envelope can be 


Can see 


passed 


Also, check the 
syne and video 


plate load 
each stage 
and the 
tween each 


coupling capa 
If any of 


leakage, 


small 
stage. 
even the slightest 
change the bias on the syne 
and really fix things up fo1 
In some versions of this « 
small capacitor was installed 
the 12AV7 input grid and the 
It bypassed some of the sign: 
frequency video 
proved sync action. If it give 
nent improvement, put a sma 
tor there and leave it. Try 


component 
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SAVE THE TIME 


Make Twice The Profit! 


THIS EASY 


SIGNAL INJECTION — 
POINT-TO-POINT ——__@ 
\ DIRECT VIEWING ~_ 


7) 


TeLevision 


ANALYST 


ie +f 
@e q © 6 
08 ge 





) 
] 
§ al Saves many hours of service work. 
Provides vertical and horizontal 
sync and driving pulses thot enable 
i) aD a> you more eosily and quickly to 
check out every stoge in the sync 
@® @¢ and sweep sections of a television 
a 280 ew receiver. 








Tracks down troubles in the horizonto!l and verticol output circuit 
including defective output transformer and yoke; checks for shorted 
turns, leokage, opens, short circuits, and continuity. Includes unique 
high-voltage indication. Eliminates trial ond error replacements. 


Model A107 Dyna-Sweep. Companion unit for use only with 
B&K Model 1075 Television Analyst for driving source. 
Net, $49.95 


Model 1070 Dyna-Sweep. Some os Model A107 but has 
its own horizontal and vertical driving pulse, ond is used inde- 
pendently of the Model 1075. Net, $69.95 
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e | / 

—= /BIg 
Solve Rough Sweep Output Problems 
yo = NEW Model A107 

fs a DYNA-SWEEP 


ec CIRCUIT ANALYZER 


in TV 
§ Trouble-Shooting 


TELE Vision 


MODEL 1075 


TELEVISION 


ANALYST 


New Technique Makes TV Servicing 
Easier, Faster, More Profitable 


Thousands of service techniciar 
thousands of hours every day wit! 
BeK TELEVISION ANALYST. Er 
your own T’'V signal at any 
resulting test pattern on thi 
Makes it quick and easy to 
correct TV trouble i 
video, audio, r.f 1.I ) 
black & white and color 
intermittent Makes exte 
interpretation unneces 
to cut servicing time 
in less time, really s 
make more money. ( 
both rainbow patter 

MODEL 1075 TELEVISION ANALYST 


test pattern, white dot, white line, and 
slide transparencies, and one clear acetat 


$25995 
See your B&K Distribufar or Write for Bullé E 


Ba K MANUFACTURING CO. 
180] W. BELLE PLAINE AVE + CHICAGO 13, ILL. 


Atlas Radio Corp., 50 Wingold, Toronto 10, Ont 
e Exporters, 277 Broadway, New York 7, U.S.A 





NEW HIGH FIDELITY DRIVERS 


of great importance to technicians 









































TWO-WAY LINEAR-EFFICIENCY SYSTEM KIT 


JBL MODEL S5 includes a super 10” JBL MODEL LE10 Low 
Frequency Driver with free air cone resonance of 15 c.p.s: 
JBL MODEL LX3 Dividing Network for crossover at 1.000 
c.p.s; JBL MODEL LE30 High Frequency Driver, a 5'% octave 
direct radiator. These three units form an integrated. per 
fectly matched, electro-acoustical system; they must be used 
with each other 





—— 














The new JBL Linear-Efficiency 
transducer, combining long 
linear excursion with relatively 
high efficiency, is engineered 
for sealed enclosure or infinite 
baffle installation. it is a de 
velopment of great significance 
to the electronic technician 
because 

..- it is an ideal replacement 
speaker; 

--.it can be readily mounted 
in a wall; 

...it gives true precision re 
production in the small space 
frequently required in stereo 
installations; 

«-. it does not require exces 
sive power for full-range repro 
duction. 

Sound from any existing 
system, except those employ 
ing the very best loudspeakers, 
can be greatly improved, eas 
ily, with the JBL Linear-Effi 
ciency speaker because 
enclosure dimensions are not 
critical, and acoustical require 
ments can be readily met. The 
mounting flange is designed 
so that the speaker can be 
mounted from the front, or the 
rear, of the baffie — wall or en 
closure. An enclosed volume of 
only two cubic feet, or more 
is recommended 

The efficiency of the LE 
drivers is such that 20 watts is 
more than sufficient power f 
home use. However, the dy 
namic range of these long 
throw speakers permits the use 
of much more powerful amp! 
fiers. 

Super 8” JBL MODEL LE8 
(illustrated left) shows a flat 
ness of response from 30 t 
15,000 c.p.s. that is without 
precedent in a unit of this size 
Impedance: 16 ohms. Flux 
223,500 Maxwells. Power ca 
pacity: 20 watts continuous 
program. Free air cone reso 
nance: 37 c.p.s. Frame: rigid 
cast aluminum. Baffle hole 
diameter (front mounting 
74%”. Shipping weight: 11 Ibs 


Write for free technical bulletins 


JAMES B. LANSING SOUND, INC. 
3249 Casitas Avenue 
Los Angeles 39, California 
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values, around 100-500 uzf, 
the one that gives the best sync 


Anti-ringing capacitor 

Why does a 56-upf capac 
the high side of the horizontal defi 
coils minimize ringing bars 
Palisade Park, N. J. 

During flyback, a 10-nsec 
several hundred volts is appl 
horizontal yoke windings. 
waveform has a high harmon 


Fig. 9—Yoke ringing: a—Yoke wind 
ings Ll and L2 are tuned to parallel 
resonance by stray capacitances Cl and 
C2: b—equivalent yoke circuit is that of 
two parallel-resonant circuits connected 
in series: e—Whenever two parallel 
resonant circuits (having different reso 
nant frequencies) are connected in s« 
ries, there is a series-resonant frequency 
f, between parallel-resonant frequencies 
fl and f2: d—Small capacitor € (left) 
or capacitor and resistor (C and R) 
(right) are used to tune the 
frequency coil to the same resonant fre 
quency as other coil. R is damping r« 
sistor which makes adjustment less 
critical. 


higher 


The horizontal windings (L1 
Fig. 9) are tuned by stray cay 
Cl and C2. The windings ars 
coupled, and form a pair of 
connected 
That is, 
shown 


resonant circuits, 
with each other. 
equivalent circuit 
resonant at two slightly 
quencies, fl and f2. Wheneve 
connected in 


diffe 


circuits are 
impedance curve shows a series 
between fl a 
Wher 


frequency f 
indicated in Fig. 9-e. 
occurs at 


strong ringing 


resonant frequency—2Z is low 
harmonic frequency 
current flow at f.. As she 

9-d, we use a small capacitor, 
itor and resistor, to tune bo 


causes 


to the same frequency, and eli: 


16- to 2l-inch screen 
I would like to 


1U 416.416 and an Arvin 


convert ¢ 


or 21-inch preture tube. The 
16GP4, and the 
using a 1GAP4. BB. Las 

A 21EP4 can be 
by the Sentinel chassis. No 
changes are required, althoug} 
ture will be a bit dimmer or 
Converting the A 


now has a 


swept sa 


screen. 
may require a change of fly 
yoke, depending upon whether adequate 


high voltage is available, and 


iy 


| the present yoke is a 70° type. END 
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Part Il 


F 95 
By ROBERT B. COOPER, Jr. 


M dxer Bruce Elving still main- uses a 1947 model FM tuner to do his 
tains his comfortable lead in the dxing. His list of 24 FM calls includes screen Vv 
run for top honors in the FM dx- 20 E-skip stations logged during the ‘ton al 
ing ranks with a whopping total last 6 weeks of the TV dx skip season Even v 
of 346 FM stations heard in Duluth, this summer. below an 
Minn. But even with this tremendous slightly above no 
total, Elving managed to log 14 new Oct. 9-10, 1959 high-bande1 WLO!I 
dx hauls in one short 26-hour period Followers of the regular TV and FM Orlando, Fla., 1,1 
Aug. 18-19. Elving found many Dx column will remember the excite- was logged on tw 
Ohio, Michigan, New York and Penn ment passed on from this desk to dxers 3:43 am, the s 
sylvania FM stations rolling into his egarding the expected potential of the we emphasize 
Duluth location—600-800 miles. Oct. 9-10 period as a very unusual ing a tin : 
Wayne Baer, Meyersville, Pa., is an- meteor shower date. It was scheduled (the 
other ardent FM dxer, and a pretty for the reappearance of the Giacobinids Minute) wert 
good hand with weak signals in the meteor shower, associated with the 13- WLOF-TY 
video range, too. Baer’s report of year orbital pattern of the Draconid ing the 
WHAD-FY, Delafield, Wis., on Sept. 11 comet. During the comet’s last pass with 
is one of several FM dx hauls noted’ close to earth in 1946, astronomers l 
during the year in which one or two recorded a very vivid meteor display. 
FM stations in the 400—700-mile range Therefore, astronomers and ionospheric 
snuck in while no other signs of FM physicists assumed this year’s sched- 
dx were present. WHAD-FM is 575 uled return of the 13-year comet would 
miles from dxer Baer. bring a recurrence of the 1946 display. rt bu 
And TV dxer David Beal of Tucson But sadly, nothing or very little, if r Cody 


ROM WESTON: 


an advanced new design for the 
WORLD’S FINEST PORTABLE ANALYZER 


Here’s an all-new version of the famous WESTON MODEL 

980 Volt-Ohm-Milliammeter . . . engineered to offer you 

@ INCREASED RANGE. High-voltage 1 has been ex- 
tended to 4000 volts. 

@ INCREASED SENSITIVITY. D-« y of 20,000 


ohms/volt; accuracy within 2‘ 


ITS TH 


IMPROVED SHIELDING. Cormag® n sm assures 
positive magnetic shielding; housin gainst elec- 
trostatic interference. 

GREATER RUGGEDNESS. Spring-backed jewel move- 
ment resists shock, vibration; case is impact-resistant. 
Ohm-ranges are fuse-protected. 

SIMPLIFIED CONTROL. Single dial control for range 
and function switching. 


WF ESTO N @ NEW COMPACTNESS. Size and weight are reduced for 
maximum convenience and portability 

yet tutte... Order from your local Weston distributor. For information, write to 

Daystrom-Weston, Sales Division, Newark |! . In Canada: 

Daystrom, Ltd., 840 Caledonia Rd., Toro int. Export: 


WORLD LEADER IN MEASUREMENT AND CONTROL Daystrom Int’l., 100 Empire St., Newark 12, N 
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Checking Signal Strength Anywhere 
~ooe AN EASY ONE-MAN JOB! 





TMT 
Direct Reading 


TRANSISTORIZED 
FIELD STRENGTH METER 


only $138. net weatherprotecting leather carrying case, $12.95 net 











Now you can measure exactly how much signal is in the area, 
coming off the antenna, coming off the down lead and is at the 
set! Just 414 pounds of rugged instrument, the radically new 
Jerrold TMT responds only to the TV syne signal to which it 

tuned and is therefore immune to noise . . . carries its own power 
supply (4 simple “‘e’”’ batteries). Tailor-made for the professional 
television serviceman and systems technician, the TMT: 

@ provides accurate (+ 3 db) signal strength readings 


e reads directly, not relatively in microvolts (100 to 2,000,000) in 
8 switchable ranges 


e@ for probing and orienting antenna signals and measuring 
distribution systems 


ELECTRONICS CORPORATION, Distributor Sales Division 


@ checks horizontal synchronizing frequencies in TV receivers 
JF Hl | PD 188 The Jerrold Building, Philadelphia 32, Pa. 
Jerrold Electronics (Canada) Limited, Toronto 


Export Representative: CBS International, New York 22, N.Y., 
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time well spent for such a rare catch 


TV dxer of the year 


In 


last 


year’s 


tabulated 


standings 


of the members of the Over 50 TV Dx 
Club, dxer John Cody was 9th with 165 


calls to his credit. At that 


time, Cody 


was fast approaching the point wher« 


additic 
slowly 
where 


to the 
horizon 
So Cody 


» especially 
with his 
and 


mal new 
he sits 
Atlantic, 
available for 
turned to 


loggings 
from a 


would 

] 

back vil 
only 180 
dxing purpose 
meteo! scatte! 


watching the high band almost exclu 


sively when the low band was 
burst 
to 1,200 


with 


Number 


° 
Stations 
282 
249 
218 
201 
165 
172 
16! 
160 
159 
152 
142 
136 
133 
132 
130 
129 
124 
123 


118 
it 
109 
107 
1065 
103 
103 
101 
100 
100 

8 

% 

92 


83 


signals 


from 
miles distant, 


jumping 
station TOO 


and his high 


1959-60 OVER 50 DX CLUB 


Dxer 
Barney Rauch 
David Janiowak 
John Cody 
Bill Eckberg 
Gary Ehresman 
Bob Cooper 
James Gould 
Jim Himes 
R. H. Gordon 
Gary Olson 
Walter Owen, Jr 
John T. Sowders 
Donald Ruland 
Stanley J. Penc 
Frank Wheeler 
Dibrell Ingram, Jr. 
Ed Prond 
Gary Rahn 


Jack Collier 
Franklin G. Brown 
David Beal 
Wayne Baer 

Paul Petosky 

Bill McCarl 
Ronald Boyd 
Leon Elliston 
James Buchmann 
Rod Luoma 
Roger Brown 
Ron Pugh 

J. M. Majdak, Jr 
Dave Novick 
Morris Foote 
Jim Dillon 

Chris Carlisle 

M. L. Whitson, Jr 
David Hanson 
Russell Cain 

A. Coro Jr 
Merwyn Dowden 
Bryan Rawlings 


David S. Roberts 
Doyne C. Warren 
Richard Bergen, 3rd 
Lawrence Molish 


Bert Nuber 
Harley Hurlburt 
D. W. Parsons 
Julius Boosi 
John Dranchak 
Richard Zwirko 
Thomas Rathke 
Bill Hauser 

H. Korb 


David Webb 
Peter J. Layne 
Barton Cronin 


Location 
Peoria, II! 
Milwaukee, W 
Middletown, Conn 
Walnut, Il 
South Bend, Ind 
Modesto-Fresno,C 
Kokomo, Ind 
Joes, Colo 
Harrisburg, Pa 
Barrington, II! 
Springfield, Ohio 
Richmond, Ky 
Holly Hill, Fla 
Utica, N. Y 
Erie, Pa 
Conway, Ark 
Dolton, Il 
Owen Sound, Ont 

Canada 
Arlington, Va 
Easley, $. C 
Tucson, Ariz 
Meyersville, Pa 
Trout Lake, M 
Moline, Ii! 

Truro, N.S 

Dallas, Tex 

La Crosse, W 
Detroit, Mich 
East Lansing, M 
Fort Bragg, Calif 
Brattleboro, Vt 
Wauwatosa, Wis 
Middleton, Idaho 
Regina, Sask., Canada 
Watertown, N. Y 
Los Alamos, N. M 
Washburn, Wis 
Reno, Nev 
Marianao, Cuba 
Chester, Va 
Montreal, Que 

Canada 
Royal Oak, M 
Little Rock, Ark 
La Grange, Ky 
Winnipeg, Manitoba 

Canada 
Ft. Lauderdale, Fla 
Bennington, Vt 
Port Allen, La 
South Bend, Ind 
Bridgeport, Conn 
New Haven, Conn 
Clintonville, Wis 
Oklahoma City, Okla 
North Bay, Ont 

Canada 
Springfield, Mass 
Las Cruces, N. M 
Ontario, Ore 


FM Dx Listing 


Bruce Elving 

Wayne Baer 

Bill Finn 

Harold Moensterman 
Dale Chute 

D. G. Bennie 

John Ebeling 

David Beal 


Buona iuarnenar esi 


Duluth, Minn 
Meyersdale, Pa 
Milwaukee, Wis 
Evansville, Ind 
Toronto, Ont., Canada 
Kinston, N.C 
Minneapolis, Minn 
Tucson, Ariz 
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RCA Institutes, one of the leading technical institutes in the United States 


L 


devoted exclusively to electronics, offers a Home Study Course in 


.. Now you have four comprehensive courses for 
your electronic training ...from basic electronic theory to the 


more advanced principles of color TV and Automation. 


ELECTRONICS FOR 
AUTOMATION 








take advantage of these same RCA Courses at mn 

No postage, no customs, no delay. Send coupon to 
Practical work with RCA Victor Company, Ltd., 5001 Cote de Liesse Rd., Montreal 9, Quebec 
your very first lesson Pay —— a oe oe os ee SEE OTHER SIDE se me me ee ee ee ee ee ee oe oe oe 
as you learn. You need 


CUT OUT AND MAIL THIS POSTAGE-FREE CARD TODAY! 


RCA INSTITUTES, INC. 


A Service of Radio Corporation of America 


pay for only one study 


group at a time 


Without obligation, please send me the FREE catalog 


No salesman will call. 


Home Study Catalog 


Send for our 

64 page Home 

Study Catalog 
PEE | 


% 


NAME 


Please Print 


ADDRESS 


CITY 


fea 


KOREAN VETS! ENTER DISCHARGE DATE 





aa 


HOME STUDY SCHOOL ae RESIDENT SCHOOL 


6 REASONS WHY 


=A 





You get the finest training-at-home under th« 
n of the RCA Institutes, exper 
f yver 50 vear \ 
labi . 


You get comprehensive training 
f r mr te date C« 


the + 


You get an evaluation of your aptitude for 
trainir RCA determines, for 


whethe i have the require nt for 


You get prime quality equipment a 

¢ ( e equipment tk 

ob. You never have t 
1 another 

You get each study group on a pay-as-you-go basis 

Should vou wish t nterrupt vour t! mis ‘ 


wi not ¢ 


You get top recognition — worldwide. Grad 
RCA I titutes are yw worl f 
nic field, ar 
This record 
f RCA Institute 


Fill in the other side of this postage-free card for 
complete information on Home Study courses 


RCA 


— oe oe ee ee ee ee oe or ee ee es «SEE OTHER SIDE ee ee ee ce ee ee ee oe oe oe 





First Class 
U.S. Postage 
PAID 
Permit No. 10662 
New York, N. Y 











BUSINESS REPLY CARD 


No Postage Stamp Necessary if Mailed in U. S 


Send for this FREE 
in other side of pos 
check Resident Scho 


Postage will be paid by — 
RCA INSTITUTES, INC., DEPT. R.E.-20 


350 West Fourth Street 


RCA INSTITUTES, INC 
SCHOOLS OF TELEVIS N 

AND ELECTRONIC Te HN 

A Service of Rad 


New York 14, N. Y 





esa with DYNAKIT you KNOW you have the BEST! 


band results have been very interesting. 

During the Perseids meteor shower : x . ; 

in ner, Trash he parlayed a single The finest high fidelity you can buy at any price 
burst on channe! 7 into two separate ; 
station identifications, at 9:30 EST on 
Aug. 12. The first was from KHQA-TV, DESIGNED FOR STEREO 
979 miles in Missouri; the second from 
KWWL-TV, 914 miles away in Iowa. 
Two new stations on channel 7, by 
meteor burst, were both logged on a 
single burst. It has not been uncommor 
to log two, perhaps even three, stations 
on a single burst on the lower channels 
(2 to 6), but to the best of our know! 
edge this is the first case of such skill 
on the high band (channels 7-13). 

During a special dx test on Aug. 17, 3+ $99.95 
Cody nabbed channel 12, WRDW-TV, 

Augusta, Ga., a neat 757-mile haul via © New Two outstand 
bursts on long-haul ground wave. ew stereo control preamp with 160 watts peak 

On Aug. 21. Cody watched groun complete flexibility, fastest construc- aslo 

wave extend south first into Virginia, tion, and simplest operation ae 


lineaualiled 4 
then farther, into North Carolin: i d, e Only 8 hours to build ~ equa } 
finally, South Carolina! South bsolute sta 
lina high bander WIS-TV, channel 4 ° Truly unmeasurable distortion—be speaker wit! 
Columbia, at 691 miles w: folle | low 0.05% width 
by WBTW, channel 8, F — 
miles. Many dxers would 


miles, Many dxers would consider ~ STEREO IN EASY STEPS 
notation, “WBALTV, channel 1, Sdand with @ duperk monophonic system 


Baltimore, 320 miles 
WTVD, 11, Durham, 
miles!” Cody concludes 
comment, 
seen for TV 
ew stations to his 
August, many of them high-l 
it, his end-of-August 
as impressive indeed, TV 


you find it, and dxer Cod h: ce ; 
tainly found it on the plains of New PAM-1 $34.95 
England! 


Dxing Horizons a History-making “no-distortion” pre- Either the renov 1 60 watt Mark 
de stated in the January issue. thi amplifier which has never been III or its new lit rother, the 40 
is the last appearance of this column equalled watt Mark IV 


in RADIO-ELECTRONICS. Realizing fo * 6 hour assembly 3 hours t 

some time that eventually the TV—FM 

dxing clan would have to strike out on £ "] Z, l, /, 7 Si 

its own, the groundwork for a maga- afr to mea 

zine exclusively for dx has been laid 

and the first issue of T7V-FM Dring 

Horizons scheduled for January, 1960. 

It is devoted in its entirety to long- 

range TV and FM reception, concerning 

itself with construction articles, fea- 

ture stories and columns of reports 

on the many varied dxing activities 

This is your opportunity to get behind os 

a magazine devoted to your hobby; it DSC-1 $12.95 

has grown to the point where it must 
upport itself or sink from view. If 2 lust edd 

you have not received your January “s Mark IV a j rave the most 

issue, send for a sample copy of TV-F'M | © Unsurpassed flexibility h shI ae a pee desired 

Dering Horizons. (820 Tully Road, Mo- = = , ja skis Miadok ia . ace 

desto, Calif.) Unitized panel or cabinet mount stereo amplif nble for less 
Speaking once again for the hobby available as an accessory than 20 f 

of FM and TV dx reception, I would 

like to express the thanks of thousands See and hear Dynakits at your lor 

of dxers who through the years have 7. : 

found in the RADIO-ELECTRONICS column F ; i 

information simply not available in any A post card will bring complete specifications 

other major circulation magazine. To 

RapIO-ELecTRoNics, thanks for this DYNACO, INC. 3916 Powelton Ave. Phila. 4, Pa. 

regular space and for the assist in get- 

ting this hobby launched. END CABLE ADDRESS: DYNACO, PHILA. 


® Every stereo function at your finger- 
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RADIO+TV+ HI-FI *« HAM+ BROADCASTING: INDUSTRIALS LAB 


=te7-e dna 


FOR VALUE, QUALITY AND PERFORMANCE! Minus 


RCA WV-38A (K) Rf 


VOLT-OHM-MILLIAMETER By L. M. DILLEY 


. 

only $29-95 (includes botteries, probe and cable OW to repair a televisior 

with slip-on alligator clip, ground lead and clip, as tools, test equipment, 
my dilem: 

stormy winter eve 


sembly and operating instructions) (available factory tubes—this was 
wired and calibrated—only $43.95*) ecent 


Exclusive features make this RCA VOM kit the buy of a life- visiting friends in the count 
time! Extra l-volt and 0.25 volt (250 mv) ranges for wider I arrived to find 
usage in transistor servicing—new handle clip accommodates F 1 > 41 
probes and test leads for extra carrying convenience. Assem- among the small fry of th 
bles in a breeze! The TV had “gone dead.” I 


FEATURING: ohms-divider network fuse-protected - easier-to to look at the set—a 17 
read scales + extra-large 5\%4 inch meter - polarity reversal 
switch + excellent frequency response ~- full-wave bridge : 
rectifier - low circuit loading + standard dbm ranges aster and the usual sli 


SPECIFICATIONS: Input Resistance—20,000 ohms per volt on DC; 5,000 ohms per voit on AC - audible from the speake 
Accuracy—+ 3% DC, + 5% AC (full scale) - Regular Scales—2.5, 10, 50, 250, 1000, 5000 voits, AC I removed the back and ec} 
and DC; 50 wa 1, 10, 100, 500 ma, 10 amps (DC) + Extra Scales—250 mv. and 1 volt (dc) + Frequency i , ; 
Response—AC-fiat from 10 cycles to 50 Ke (usable response at 500 Kc) + Ohms—3 ranges: Rxl a nail file and a rusty pal 
(0-2,000 ohms); Rx100 (0-200,000 ohms); Rx10,000 (0-20,000,000 ohms) + Dimensions—W. 51%”, 
H. 6%”, D. 3%” 


a mood 


table model. It was show 


‘ 


visual inspection revealed 
second video if, a 6 B6 
used in all three if stag 


RCA WO-33A (K) sockets of the turret t 


3-INCH OSCILLOSCOPE | substituted a CBE trom 
faint picture appe 


95° pent f , 
only $79 (complete with Low-Cap, Direct Input 1ea DY « r amount o! 


Probe and Cable) (also available factory-wired and cali- i < ie an idea : 
brated—only $129.95") 4 F y host for a sl 

: ire anda Nfneé 
The first ‘scope kit with ‘‘get-up-and-go!"’ Use it for practically ; > a soft 
everything—video servicing, audio and ultrasonic equipment, low 5 , Ss sung‘ ee ‘ 
level audio servicing of pickups, mikes, pre-amps, radios and r Fg \ l wi nen 
amplifiers, troubleshooting ham radio, hi-fi equipment, etc.—and =e 2 ° : re with the 
you can take it with you, on the job, anywhere! . on : SLEh WAVES EE 


iengtt 


FEATURING: voitage-calibrated frequency-compensated, 3 to 1 : ees . ee 
step attenuator - scaled graph screen and calibrating voltage with oO! thickness of ce 
source for direct reading of peak-to-peak voltages + ‘‘plus- wires laid parall 
minus’ internal sync holds sync up to 4.5 Mc «+ shielded in- . . 

put cable with low capacitance probe included + weighs only 14 : wisted together to forn 
pounds « includes built in bracket to hold power cord and cables 





sepa ated the two cieane 
SPECIFICATIONS: Vertical Amplifier (Narrow Band Position)—Sensitivity, 3 rms mv/inch; Bandwidth and 
within —3 db, 20 cps to 150 Ke + Vertical Amplifier (Wide Band Position)—Sensitivity, 100 rms mv : 7 ‘ ‘ 
inch; Bandwidth, within —3db, 5.5 cps to 5.5 Mc + Vertical Input impedance—At Low-Cap cable ormanty pied by pin N 
input 10 megohms, 10 uuf (approx.); At Direct-cable input 1 megohm, 90 wuf (approx.) - Sweep ind n No. 5 (plate) of the 6¢ 
Circuit—Sawtooth Range, 15 cps to 75 Kc; Sync, external, + internal; Line Sweep, 160° adjustable 

phase 


nse ted ther nto ne 


ve good pictures on a 


RCA WV-77E (K) channels. In fact. the 


VOLTOHMYST° renin enticed agsaingpe sabe 


good as it had ever been. 

$99-95 The payoff occurred 
only (also available factory-wired and calibrated week when a local technici 
only $49.95") 


oO eplace the missing 

Think of it—an RCA VoiltOhmyst Kit at this low, low price! You get surprised how well the set 

famous RCA accuracy and dependability, plus the easiest to assem- vithout it \ fte removing 

bie kit you've ever seen! : ae me ; : 
micked Stove-w 

FEATURING: ohms-divider network protected by fuse + ultra-slim : : 

probes and flexible leads + sieeve attachment on handie stores vith this learned pronounces 

probes, leads, power cord + separate 114 volts rms and 4 volts peak- 

to-peak scales for accuracy on-low ac measurements ~- front-panel ; 7 om 

lettering acid-etched. ecause it’s magnetic. TI 

SPECIFICATIONS: Measures: DC Volts—0.02 volt to 1500 volts in 7 to work nearly as well a 

overlapping ranges; AC Voits (RMS)—0.1 voit to 1500 volts in 7 over- 

lapping ranges; AC Volts (peak-to-peak)—0.2 volt to 4000 volts in 7 overlapping ranges; Resistance 

from 0.2 ohm to 1000 megohms in 7 overlapping ranges. Zero-center indication for discriminator . » > = — . ; 

alignment + Accuracy—+ 3% of full scale on dc ranges; + 5% of full scale on ac ranges + Fre- E ASING FOCUS AD JI ST MENTS 

quency Response—flat within + 5%, from 40 cycles to 5 Mc on the 1.5, 5, and 15-volt rms ranges and 

the 4, 14, and 40-volt peak-to-peak ranges + DC Input Resistance—standard 11 megohms (1 megohm To adiust a TV’s focus 


resistor in probe). *User Price (Optional) hair-line scanning 


ire capacito 








eason your friend used 


fying shaving mir! F 
of the set while focus adjus 
RADIO CORPORATION OF AMERICA being made. The size of eac! 


scanning line will be greatly 
ELECTRON TUBE DIVISION HARRISON, N. J. . 
making it easier to pinpoint 


quickly and accurately.—J. A. ( 


See them al/ at your / a/ RCA Test Equipment Distributor! 
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New Products and Developments Provide 
More TV Signal Power Anywhere—On Any Number of Sets 


BLONDER-TONGUE 
World’s Most Complete Line of TV Signal Amplifiers 





New Product 


ALL-CHANNEL TV-FM AMPLIFIER 
MODEL HAB 


Applications: Better TV and FM Re- 
ception on 1 to 29 TV sets. 


Features: FG* input @ High gain... 
22 db (12.5 times) on low TV and 
FM bands e@ 24 db (16 times) on 
high TV band @ NSf terminals and 
solderiess 75 ohm cable connector 
© input and Output . . . 75 or 300 
ohms @ 0.7 volts RF and 1.4 voits 
RF maximum output at 75 and 300 
ohms respectively. List $62.50 


New Product 


BROADBAND AMPLIFIER 

‘ MODEL MLA-b 
Applications: For Better VHF TV Re- 
ception on 30 to 150 TV sets. 
Features: FG* input @ High gain... 
40 db (100 times) @ 1.7 volts RF 
maximum output @ Frequency re- 
sponse + 1 db, on both bands, 
0.5 db for any TV channel, each 
band @ Variable gain and tilt con- 
trols for each band @ Solderless 75 
ohm radiation-proof coax fittings. 

List $142.50 








New Product 


ALL-CHANNEL MASTER TV AUTOMATIC 
GAIN CONTROL AMPLIFIER, MODEL MAC 
Applications: Better TV Reception 

In Large Master TV Systems 
Features: Less than 1 db output var 
iation for 10 db change in input, 

0.5 db for any TV channel. Com- 
pensates for signal and system var- 
iations @ Controlled variable inser 
tion gain 10 db @ For use with 
amplifier with over 16 db gain and 
output voltage of 0.6 to 2.5 voits 
RF (such as MLA-b) 








ALL-CHANNEL DISTRIBUTION 
AMPLIFIER, MODEL DA8-B 
Applications: Better TV Recep- 

tion on 3 to 8 sets. 

Features: 8 isolated 75 ohm or 
300 ohm TV outlets from a 
single 75 ohm or 300 ohm in 
put e 10 db gain on all chan- 
nels at each outlet @ 22 db 
isolation @ Low noise, all triode 
circuitry @ Variable 20 db gain 
control prevents system over- 
load. List $94.50 





VHF ANTENNA BOOSTER, MODEL AB-2 
Applications: Home and other small installa- 
tions. Mast-mounted amplifier. 

Features: FG* inputs @ Gain... 10 db on 
all TV channels © Weather-protected ‘‘swing- 
down" chassis @ NSt terminals ©® Boosts 
signal before line loss develops ® Remote 
power supply e@ Single transmission line 
handles AC and signal power. List $53.95 


FM ANTENNA BOOSTER, MODEL AB-FM 
Same as Model AB-2 except improves FM 
reception in all signal areas. 16 db gain over 
entire 88 to 108 mc band. List $53.95 


® 


TWO-SET POW-R BOOSTER 
MODEL B-24 
Applications: Home and small 
TV installations — 1 to 4 sets. 
Features: FG* input e 10 db 
gain on low band and 7 db on 
high band for 1 set operation, 
3 to 5 db for 2 sets, and ‘‘No- 
Loss” for 4 set hook-up with 
BT A-104, four set coupler e 
NS? terminals @ On/Off switch 
® Built-in power supply @ No 
tuning required List $24.95 








FEBRUARY, 


FG Latest premium type frame-grid input circuit provides highest possible signal-to-noise ratioZ# Ww 
x / a/ 


TNS‘NO-STRIP’-Exclusive B-T 300 ohm No-Strip terminals for speedy,secure positive installation 


Available at parts distributors. For further information w 


— +> 


re Dept. RI 


A] BLONDER-TONGUE LABORATORIES INC: 


in Canada: Telequipment Mfg. Co. Ltd., London, Ont. 


9 Alling Street, Newark 2, New Jersey 


Export: Morhan Export Corp., New York 13, N. ¥ 


hi-fi components « UHF converters « master TV systems « industrial TV cameras » FM-AM radios 
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HOW TO BUILD A STEREO CONSOLE 
THAT REPRODUCES MUSIC 

AS FAITHFULLY AS SEPARATELY 
MOUNTED COMPONENTS | 


For many years, serious music lovers have 
searched for a way to enclose high quality high- 
fidelity equipment in a cabinet that would match 
their finest furniture. 

Until now, there was no practical solution. You 
had to compromise. You had to sacrifice the best 
possible music reproduction if you wanted a good 
looking cabinet. If you insisted on high quality re- 
production, you chose components, some of which 
may not have been quite so appealing to the eye. 

If you dislike compromise, Stromberg-Carlson’s 
new kind of console will interest you. We call them 
Integrity Series Component Ensembles—and to an 
uncompromising music lover each word in that 
name will be significant. 

At the start, we faced the same problem that 
every console manufacturer has tried to overcome: 
when full-range speakers were rigidly mounted in 
the same console as high quality components, there 
was a serious loss of sound quality. 

This loss—most often recognized as muddy or 
boomy noise—is caused by “feedback.’”’ It occurs 
because sensitive components can detect the speak- 
er vibrations which are fed back through the body 
of the cabinet. These vibrations are amplified with 
the music and reproduced as noise. 

If you own a console now, but do not hear these 
noises, it is not because your ears are insensitive. 

You do not hear them because we and every 
other console manufacturer had to eliminate them 
by compromising the musical reproduction of your 
console, You do not hear them because the sound 
you hear is not complete. 


HOW TO BUILD A CONSOLE THAT 
ELIMINATES FEEDBACK NOISES 
As we analyzed the problem, we realized there were 
seven projects that we had to accomplish before 


we could bring you this new kind of console. 


PROJECT #1 


to our components. They had to have high quality 


The first consideration was given 


reproduction. The standards we set for them can be 
most simply described by the phrase “Integrity in 
Music Reproduction.” If you are familiar with 
Stromberg-Carlson stereo tuners, amplifiers, tur 
tables and speakers, we believe you will agree they 
earn this description, 


PROJECT #2 


important project. For our new kind of stereo « 


Speaker systems were the next 


sole we needed two speaker systems of unquestior 


met the quality re- 
wavelength duct enclosure, properly coupled to a 


able quality. We were fortunate here, because we 
— had already devel- 
.. 7 oped a system that 
_ / 
quirements, the wel! 

<-> regarded Acoustical 
TN t Labyrinth® Speaker 
System. Its quarter 

low-frequency radiator, achieved a system reso 
nance lower than the unbaffled free air cone reso- 
nance of the radiator itself. This is the kind of 
quality we knew you wanted. 


PROJECT #3 


speaker systems so that they would fit into a stereo 


To reduce the size of high quality 


console of reasonable dimensions. We were 

tain that component-quality sound in a console 
could only be achieved with speaker systems that 
did not depend on 
the console cabinet 
for their enclosure. 
This meant that we 
had to reduce the 
size of the Acousti- 
cal Labyrinth enclo- 
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sure so that we could fit two separate speaker en- 
closures within a cabinet that had reasonable di- 
mensions. It was not easy, but we did it. After 
many, many trials and tests we achieved the correct 
size without sacrificing one iota of the extremely 
linear and extended response of the system. 


NOW THE MOST DIFFICULT 
PROBLEM HAD TO BE FACED 


PROJECT #4 
by effectively eliminating the mechanical coupling 
that allows it to occur. Instead of treating the 
symptoms, we treated the cause. We developed a 
method of effectively isolating the speaker sys- 
tems from the sensitive components. (As a result, 
Stromberg-Carlson Integrity Series Ensembles are 
the first successful uncompromised ensembles.) 
The key development is what we call Iso-CousTIC 
SPEAKER SYSTEM MOUNTING. This mounting, in 
which the resistance and compliance to vertical 
and horizontal pressures have 
been carefully engineered, has 
solved the problem. It allows 
Stromberg-Carlson to create a 


To effectively eliminate feedback 


cabinet-within-cabinet suspen- 

sion system which prevents 

transmission of speaker vibra- 
tions to the sensitive components. If you component 
owners could put your equipment into a cabinet 
whose speaker systems have our ISo-COUSTIC 
Mounting, the quality of the sound you'd hear 
would be as good as your component system is now. 
In fact, the components we use are the same ones 
you would choose for your separately mounted 
component system, They are interchangeable. 


INTEGRITY SERIES WILL 
NEVER BECOME OBSOLETE 


PROJECT #5 
Integrity Ensemble that his choice would never be 
obsolete, we designed the units in accordance with 
a modular concept. All of the components are com- 
pletely interchangeable. You can replace any com- 
ponent in the ensemble to 

keep pace with new develop- 

ments—without ever re- 

placing your fine cabinetry. 


To assure the purchaser of an 


CABINETRY HAD TO BE 
EXCEPTIONAL, TOO 


PROJECT #6 To design cabinets with the per- 
manent beauty of fine furniture. Federico re- 
sponded to the challenge by creating cabinetry in 
Traditional, Contemporary, Early American, Ital- 
ian Provincial, French Provincial and Oriental 
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styling. You choose from 16 basic models in these 
styles, in a choice of finishes. These cabinets, like 


a fine painting, best describe themselves. They 
must be seen. 


PROJECT #7 


in your enjoyment of an Integrity Series Ensemble. 


To give you maximum flexibility 


Every ensemble provides for your listening tastes 
and room acoustics by including the Stereo Choice 
Switch for precise regulation of 
with or without separate matching speaker sys- 


) separation, 
tems. All ensembles provide idding a 
tape deck. 

Carlson 


ended com- 


You may select your own St 
stereo components or choos¢ 
ponent complement—in any case Stromberg- 


Carlson components are alwa 


ter hangeable, 
If you now own a console or components, we in- 
vite you to exercise your critical judgment by lis- 
le. (You will 
as well as 
stores—have 


tening to an Integrity Series Ens¢ 
find that the better component 
the better department and n 
tereo console.) 
questions. Then 
accept not our judgment, but your own. 


chosen to feature this new kind 
Listen carefully. Look closely. . 


INTEGRITY SERIES COMPONENT ENSEMBLES 


—three hundred and fifty dollars to about six thou- 
sand dollars. You may choose from 16 models in 
Traditional, Contemporary and Period stylings, 
each tastefully designed by Federico, You may se- 
lect your own Stromberg-Carlson components or 
choose a recommended Stromberg-Carlson com- 
ponent complement—in any case Stromberg-Carl- 
son components are always interchangeable. 

For a complete color catalog of Integrity Series 
Component Ensembles and components write 
STROMBERG-CARLSON, Special Products Division, 
1478 N. Goodman St., Rochester 3, New York. 
“There is nothing finer than a g-Carlson” 
STROMBERG -CARLSON 
a oivision or GENERAL DYNAMICS 
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For integrity mn music... 

A NEW 
STROMBERG-CARLSON 
SINGLE-SPEED 
TURNTABLE 


...n component systems 
250 OM Integrity Series Ensembles 


PR-500 SINGLE SPEED Here is a revolutionary c 
cept in turntable design: a dual-drive system 
sisting of two hysteresis-synchronous motors oper 
ing one belt drive. 

The motors are spaced exactly 180° apart 
variation of speed is automatically corrected | 
interaction of the motors and the impregnated t 
Rumble and noise are virtually eliminated by the 
drive and a unique suspension system in wi 
tone arm and table, as a unit, are isolated fr 
mounting board. 

Single, 33144 speed. Includes tone arm. PR-! 
black and brushed chrome 


PR-499 “PERFECTEMPO” ALL SPEEDS The ‘‘Perfectempo” 
incorporates every valid, time-proven design principle: belt 
drive; continuously variable cone drive (14 to 80 rpm); 
stroboscopic speed indicator; dynamically balanced, 
weighted table; precision motor; plus Stromberg-Carlson's 
original double-acting motor and table suspension system 
that effectively eliminates unwanted noise. Performance 
proves it: Wow 0.14% rms; Flutter 0.09% rms; Rumble 
—55 db re 20 cmijsec at 1 kc. PR-499, morocco red with 
aluminum trim .... 


RA-498 TONE ARM The Stromberg-Carlson Tone Arm uses 
the most valid engineering concepts of tone arm design. 
Single pivot point suspension, true viscous damping and 
high moment of inertia result in extremely low resonance 
and consequently yield flat response below the limits of 
audibility. A calibrated counterweight is adjustable to pro 
vide any needle point force. For stereo operation, complete 
with mounting base, viscous fluid, rest, and cartridge clip 
Fits all standard turntables... RA ; $24.95 


*Prices audiophile net, turntables less bases. 


“THERE IS NOTHING FINER THAN A STROMBERG-CARLSON” 
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SR-445 AM-FM STEREO TUNER The SR-445 is 
actually two separate and complete units which 
have been placed together for convenience of 
mounting and use. They have individual circuitry in 
which no duplicate use of tubes or circuits is in 
volved. Operate as an AM tuner, an FM tuner or 
together as an AM-FM stereo tuner. The SR-445 
combines the separate AM and FM tuners described 
below. The specifications are exactly the same as 
listed for these two units. SR-445 $129.95 


All three tuners are available in gold and white or 
black and brushed chrome. Top cover in white, black, 
tan or red available at extra cost 





For integrity in music... 
THREE NEW 
STROMBERG-CARLSON 
TUNERS 


... 2 COMpoOnNne?) f syst 


...n Integrity Seri 


FM-443 FM TUNER Ex 
reception due to the wide | 
and long, linear slope (35( 
tector, and the grounded er 
is 2 uv for 20 db quieti 
ohm). Local-Distant Swit 

ing on local stations. Dial stat 
tuning eye. Temperature 
Includes switched AFC « 
Bandwidth: 200 kc. Freq 
Self-powered with auxiliary | 
sion for multiplex adapter. fF 


AM-442 AM TUNER For exceptional AM reception, this 
tuner has a frequency response of 20-7,000 cps, down 7 db 
at 7,000 cps. It features a tuned RF stage and 3-gang 
variable tuning condenser. Its tuning range is 540 to 1,600 
kc: Bandwidth is 9 kc. Local-Distant Switch adds 20 db 
quieting on local stations. Adjustable ferrite loop and ex 
ternal antenna. AM-442 iz 3-1 09.95° 
AM-441 AM TUNER Same as above, but without its own 
power supply .. $49.95* 


*Prices audiophile t, zone 1, less cover 


STROMBERG -CARLSON 
a vivision ofr GENERAL DYNAMICS 
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For integrity IN MUSIC... 


STROMBERG-CARLSON 
STEREO CONTROL 
AMPLIFIERS 


. for component systems 


... for Integrity Series Ensembles 


ASR-433 STEREO “24” CONTROL AMPLIFIER A 
channel amplifier with excellent performar 
control features. Each channel provides 12 watt 
exceptionally clean, balanced power. The ex 
“Stereo Tone Balance”’ signal permits you to ad 
the two channels by a single tone 
The deliberately conservative specificatior 
clude: frequency response 20-20,000 cps; harn 
distortion less than 1% at full output; IM dist 
a less than 1% at program level; hum and ne 
~ nT SOMSSRS -canison db down. Inputs: magnetic and ceramic phono; t 
re ‘ tapehead; auxiliary/tape. Available in gold and white 
or black and brushed chrome. ASR-433 .. $129.95 


ASR-444 STEREO ‘‘60’’ CONTROL AMPLIFIER offers all 
desirable controls, plus high power. Each channel provides 
30 watts of balanced power. It features separate bass, 
treble and volume controls for each ch- 1anel, a master gain 
and loudness control, and the “Stereo /one Balance”’ sig- 
nal. Specifications: frequency response 20-20,000 cps; har- 
monic distortion less than 0.7% at full output, IM distor- 
tion less than 1 at program level. Same inputs as 
ASR-433. In gold and white or black and brushed chrome. 
ASR-444 


ASR-333 STEREO CONTROL AMPLIFIER, and a fine ce- 
ramic cartridge, give you quality performance at a low 
price. This amplifier—with 12 watts per channel—was 
designed for optimum reproduction with ceramic cart 
ridges. It features tone and volume controls for each chan 
nel, plus a loudness control. Frequency response, noise 
level, distortion, same as ASR-433. Inputs: ceramic phono 
tuner, tape/auxiliary. In black and brushed chrome 

ASR-333 $99.95 


*Prices Audiophile net, Zone 1, less top covers, which are available in white, black, tan or red. 


“THERE IS NOTHING FINER THAN A STROMBERG-CARLSON” 
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For integrity in musi 
STROMBERG-CARLSON 
SPEAKERS 

AND SYSTEMS 


¢ 


ee . for convpone nt SYST 


... for Integrity Seri 


Stromberg-Carlson manufactures a full line of 
speakers and the famous Acoustical Labyrinth® 
Speaker System. This system enclosure achieves 
a system resonance that is lower than the un- 
baffled free air cone resonance of the low fre- 
quency radiator. It utilizes mass loading and fric- 
tional damping as acoustical devices to extend 
the low frequency range of the system with ex- 
treme flatness of response. Five new complete 
speaker systems with a variety of decorator hous- 
ings are now available. We suggest that you com- 
pare the quality of their performance with similar 
equipment. You be the judge. 


DECORATOR HOUSING SPEAKER SYSTEM 
RH-469 RS-405 


SPEAKERS Stromberg-Carlson loudspeaker ie tweet- 
ers, woofers, coaxials and mid-range trans They 
are available in all popular sizes and es 

The unusual Stromberg-Carlson ‘S| eature al- 
lows maximum versatility in installation, a de pose 
sible by another feature: the new ‘‘Barite ; nagnet, 
which is used to insure excellent transi« sponse over 
the full effective frequency range. 


ENCLOSURE KITS Acoustical Labyrinth enclosures are 
pow available as unassembled kits. All pieces are precision- 
cut to size, ready to assemble. Nails, glue, complete in- 
structions—everything you need is included. Enclosures 
are available for 8”, 12” and 15” systems. The same 
decorator housings available for factory assembled sys- 
tems may be used. Write for full details on speakers and 
housings available 


Se Re ‘ 7 te a 


For full details on Stromberg-Carlson components, write Stromberg-Carlson, a Division of General Dynamics, 1478 N. Goodman St., Rochester 3, N. Y. 


STROMBERG -CARLSON 
a oivision ofr GENERAL DYNAMICS 
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ELECTRONICS 
A new concept of cir- 
cuitry; a new dimension 


in electronics 


micrc »dules... 


today 
and 
tomorrow 


By JORDAN McQUAY 


HERE’S something new, ad Lily munications and electronics 
new, in electronics: micromodule fo use aboard satellites 
These tiny, precision d ; \ if today and ton 
each smaller than a cu f a ye ago, the 
provide the same « f | Lit | a majo 
but are 1 mes nal | f i pment program fo 
than cor al 
More than a new 
| 


lle 1s a complete 


olutionary concept 
and construction. It’s a 
utilizing microminiatu 
other advanced techniques It 
matic concept providing 
potentialities whereve 
weight of equipment ars 
The notion of mi 
spawned from critical 


ments for lighter-weight 


Fig. 1 (top left)—A typical 
micromodule. 


Characteristics 
Fig. 2 (left)—Complete circuit of a 4 micromoduls 


7-stage micromodule superhet receiver number of waft 


—and a lump of sugar which. are. stacked 
All micro-elements 


4 . , and size 8/10 inch 
Fig. 3 (bottom left)—Conventional com- 


ponents (left) and equivalent micro- 
elements (right). Top to bottom: diode, 
capacitor, resistor, inductor, capacitor. 


sent the ultimate 

tion to date \ 

consist of a resist 

transistor, diode 

it may be a combinat 

Fig. 4 (below)—Ceramic wafer upon circuit elements 

which every micro-element is constructed, Appropriate micro-elei 
anged according the 
for an oscillator, amplifie 

stage—and icased 

thus losin r ind 

The result is a small, cube 

a micromodule whicl 
rygregate, read 
ator, filter, counte 


or other electronic stage 


complete ag 
1] 


as an oOscl 


Equipped with tiny 
of micromodules can 
combinations to provid 
circuits for adio trat 
receivers, audio amplifie 
vices, data computers and 
kinds of electronic equipme! 
In every such applicat 
modularized equipment w 
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one-tenth the size and 
ventional equipment. 
With the plug-in method of connect- 
ing micromodules, maintenance and 
repair is greatly simplified. Individual 
micromodules can be removed and 
analyzed separately with automatic 
test equipment currently under develop 
ment. Faulty modules 
replaced without repair. 
of a micromodule 
it will be 
defective one 
Entirely 
will 


weight of con- 


can simply be 
Ultimate 


low 


cost 
that 
more economical to replace a 
than try to 
manufacturing pro« 
develop. with universal 
With the 
thei: 
substar 
And 


Cosi 


will be so 


repair it. 
new 
esses 
acceptance of micromodules. 
introduction of 
manufacture, there 
tial increase in 
mass production 
of these 


automation in 
will be a 
dependability. 
will the 
fai that of 


lower 


devices below 


Army Signal Corps 
Fig. 5—Ceramic capacitor as a micro- 
element. 


similar equipment of conventional 
manufacture. 

This is the broad program 
basic concept of micromodules—a 
lutionary development and a 
dimension in electronics. 

Many certain advances of 
still on designers’ drawing boards 
many developments will require 
additional research and enginee) 
But astounding advances _h: 
made during only the first year 
of concerted military—industry effort. 
This is particularly true of the re- 
search, design and fabrication of the 
first micro-elements—the foundation 
blocks of every micromodule. 


the 
revo- 


new 


the future 
are 
and 
much 
ing. 

been 


ive 


Micro-elements 
Over a 
elements have 
families include ceramic and 
electrolytic capacitors, inductors, trans- 
formers, diodes and crystals (Fig. 3). 
Many others are under development. 
Within a few years there will be at 
35> families, representing about 


dozen basic types of 
been perfected. 


resistors, 


micro 


These 


least 35 
135 design types. 
Every micro-element is 
within a single ceramic wafer 
3/10 inch square and 1/100 inch thick 
(Fig. 4). Each tiny slab of insulating 
material is  precision-cut, with 12 
notches around its outer edge. These 
notches are for terminals to faciiitate 
assembly and construction. 
Micro-element 


constructed 
on or 


resistors range in 


value from 10 ohms to 1 megohm. There 


are two types. In one, a vacuum deposit 
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A QUARTER-CENTURY OF PRECISION KNOW-HOW IS YOURS IN 


QUALITY ELECTRONIC> 


EQUIPMENT 


IN KIT FORM 


electronic hobbyists 
and amateur radio 
hi-fi custom building 
and service 


science education and 
technical schools 


industrial testing and 
quality control 


PACO is the only line of 
test instrument kits engi- 
neered and produced 
under the auspices of a 
leading test equipment 
and meter manufacturer 


and, you pay nothing 
extra for the convenience 
of buying PACO kits di- 
rectly from your own 
local parts distributor. 


COMPARE PACO against 
any other kits for per- 
formance, appearance, 
ruggedness, ease of op- 
eration and simplicity of 
assembly and wiring. 


COMPARE PACO?’s su- 
perbly detailed, step-by- 
step instruction manuals 
and giant size wiring dia- 
grams, against any you 
have ever seen. 


SEE HOW PACO sets an 

entirely new standard in 

electronic instrument kit 

design and kit assembly 

instruction. 

@ Available and on display at 
leading electronic parts distributors. 


. 4 Write for latest, complete catalog. 


[(PJA/CjO} 
Electronics Co, Inc., 
70-31 84th St., Glendale 27, L. 1.,N. ¥ 


Export: 458 B’way, N .Y. 13, US.A., 
Canada: Atlas Radio Corp., Toronto 19. 
A DIVISION OF 


PRECISION apparatus CO., INC 


| 


MODEL B-10 
Battery eliminates Kit 
* less than 0 
* no externa 
Kit Net Price 
Factory Wired 


[C]O 
8 


MODEL S-55 
Wideband 5 "7 
i aoe fiers 
$87.50 
$139.50 





MODEL C-20 
Res-Cap-Ratio ertaee a t 
¢ 10 mmfd to 200 

V2 ohm to 200 meg 
Kit Net Price 
Factory Wired 


MODEL T-60 
Tube Checker Kit 





MODEL G-30 

RF Signal Generator Kit 

* 160 Kc to 240 Mc in 8 bands 
* 120 Mc fundamental output 
Kit Net Price $28.50 
Factory Wired $39.95 


MODEL T-65 

Transistor and Crystal Diode 

Tester Kit 

* test t leakage, etc 

n-p and n-p-n types 
$39.95 
$59.50 





MODEL M-40 

High Sensitivity V- 0- M kit 
¢ 20,000 ohms/vo 

¢ 10,000 ohms 

Kit Net Price 

Factory Wired 


MODE! 


Vacuum 


v-70 
Tube Voltmeter Kit 


ak 
Price 


$31.50 
$47.50 


Kit Net 





MODEL S-50 

5” Cathode Ray Oscilloscope Kit 

* push-pull vertical and 
horizontal amplifiers 

Kit Net Price 

Factory Wired 


$49.50 
$84.50 


MODEL Z-80 
RF-AF Si onal Tracer Kit 
gh ¢ AF amplifier 
Jible indicator 
$29.50 
$42.50 


RF and 





MODEL SA-40 
40-Watt Stereo Preamp-Amplifier 
« silicon diode 
low impedance power supply 
* 14 controls for 
optimum flexibility 
Kit Net Price: 
Factory Wired 


$ 79.95 
$129.95 





COMING SOON! 


MODEL ST-45 
AM/FM Stereo Tuner Kit 
Matching companion 

for the SA-40 














COMPLETE 
TRAINING 


FOR BETTER RADIO-TV 
a JOBS 


for the com- 
plete 2-volume 
course 


-_ 
Le 
i 
M FM 
professional! 
ciency and earnings soar! 


and watch your effi 


aT 


THE NEW Ghirardi 


ble-shooting and servicing 


1—Radio and Television Receiver 
TROUBLESHOOTING & REPAIR 


A t I t 


r 


2—Radio and Television Receiver 


CIRCUITRY AND OPERATION 


New low price... You Save $1.25! 


while you use the 


10-DAY FREE TRIAL 


Dept. RE RINEHA 
2 Madis Ave 


RT & CO. 1! 
New York If 


N.Y 


ey 
TR BLESHOOTING & RE 


RCUITRY & OPERATION 


MONEY-SAVING COM- 
Save $1.25 


Check here for 
BINATION OFFER 


i . i & 
PAIR ‘ ‘ t TION 


Leese eee eee 
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film is first 


wafer, 


of metal 


surface of a 


placed ( 
and _ the 
desired resistor 


+ 


scribed to any value. 


resistan 


precise 


second type, : in oxide 


6—A 


values 
mult 
ramics. 7 
th solid electroly 
micro-element 
alues from 0.1 to 10 
having 


capac 


capacitors, values 


ral thousand wupf, are cor 


dielectric materiais 


ty 


precision, tempe ature-ct 


eramics. 


-element inductors and 
consist of tol 
romagnetic cores 


They 


jidal w 
attache: 
ange 

te 


licronel ) 


! 1es 
The success of these 
the development 


tem pe 


ery | 


low 


nducto 


the comme 

to the wafer. 

Micro-ele) 
range of 7 to 


ent vstals 
70 me. Th 


each 


the 


are required to house 


The quartz crystal is mounted 


yn 
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pattern is mechanically 
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film 
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RADIOTELEPHONE 
LICENSE 


MANUAL *590 


In one convenient volume, complete 
study-guide questions with 
concise answers for preparation for 
oll USA commercial radiotelephone 
operator's license examinations 


clear 





RADIO HANDBOOK, GIANT 
TION 


information 


15th EDI 
A one-volume library of 
with 
Detailed how-to-build 

of items of practical radio equis 
$7.50* 


extensive 
theory 
cozens 


WORLD'S RADIO TUBES (Brar Rad 
Tubes World's 


thoritative 


Vade Mecum) 


tube book $5.00* 


WORLD'S EQUIVALENT TUBES B 
Eq Tubes Vade Mecum 
32,900 comparisons $5.00* 


valent 


SURPLUS RADIO CONVERSION MANUAL 
VOL. |. Practica nversions. Write ¢ 


t $2.50" 


SURPLUS RADIO CONVERSION MANUAL 
VOL. Il mpanion t Volurr $2.50 








BUY FROM YOUR DISTRIBUTOR 

Add 10% on direct mo 

EDITORS and ENGINEERS 
Summerland California 


Ltd 











TE ~ 
Precision stylus pressure gauges are 
available in 10 models ranging in 
calibration from .5 to 5 gram range up 
to 200 to 2000 gram range. 


Cat. No. 6385, shown above, 
with 2-15 gram range or 
3/32 to 1/2 oz. range 


The extra indicator “hand” will remain at 
the maximum reading of the device until 
reset by a knob on the dial face. 


CORRECT STYLUS PRESSURE NOT ONLY 
GUARANTEES MINIMUM STYLUS AND 
RECORD WEAR, BUT ASSURES SOUND 
PICK-UP AT MINIMUM DISTORTION 


For Complete Information request our 96 Page Cate 
Contect any of our 4 “Coast to Coast” Locations 
nearest Local Distributor 


© SCHERR-TUMICO 


PRECISION MEASURING TOOLS AND INSTRUMENTS 


WAREHOUSE STOCK, SHOWROOMS & SALES OFFICES AT 
NEW YORK: 200 Lafayette Street, New York 12, N.Y 
ST. JAMES: St. James, Minnesota 
LOS ANGELES: 3337 West Olympic Bivd., Los Angeles 19, Col 
CHICAGO: 5045 W. Harrison, Chicago 44, Ili 

When writing to any of the above locations, refer to DEPT FF 
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ELECTRONICS 


center hole of a special kind of wafer, 
covered on each side by two conven 
tional solid wafers, and then hermet- 
ically sealed. 

To save space, two or three micro- 
sometimes assembled on 


This also 


elements are 


a single wafer. increases 
numbe yf sol 


Such 


reliability, since the 
dered connections is reduced. 


multiple types of micro-elements include 


R-C networks, L-C filters and 
combinations, 


other 
Still to be developed are the mi 
thermistors, thyristers, 
solid-state 


able circuit elements. 


nents for 


uwnetic devices, switches 


ind vat 
Kinds of micromodules 

\ complete micromodule f 
i number of micro-elements arranged 
so the combination constitutes a desired 
amplifier 


onnecting 


ectronic cireuit—oscillato1 
complete stage. 

sually pass through the notches 

the wafer of each micro-element 
Additional ise! 


sipate heat generated within the micro 


leads are used to dis 
during operation. A terminal 
Is placed ove the d of th 


+ 


internal connecto1 


Fig. 7—Complete, encased micromodule 
ready for use. 

ind the entire assembly is permanently 

encased (Fig. 7). Only leads for exter- 

nal connections protrude. 

In operation, a micromodule is bas 
integrated stage 
that provides a_ specific, 
cuit function. Fou 


‘ally an electronic 
complete cil 
such operation, it 
requires a source of power and appro- 
priate input, output and other connec- 
tions. 

To date, nearly 20 distinct kinds of 
have developed, 
fabricated and used 
part of the military-industry program. 

Representing a wide 
cuit functions, some of the principal 
kinds that potential 
capabilities of micromodules in rf, if, 
audio and digital circuitry are: 

> An rf amplifier (Fig. 8) provides 
10 db gain at 48 me as the input stage 
f a portable military 
The micromodule includes a type 2N384 
transistor, and a microminiature trans 
former with an rf ferrite core. 

> For the same military receiver, an 
if amplifier (Fig. 9) has a gain of 20 
db at a frequency of 4.3 me with a 
bandwidth of about 200 ke. The stage 
includes a 2N384 transistor. 


micromodules been 


successfully as 
range of cil 


demonstrate the 


radio receiver. 
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Solve Rough Sweep Output Problems 


IN MINUTES 


hye 


INSTEAD OF HOURS! 4 





L. Provides posite sync 9 
signals (negative or positive) to inject 
directly in each sync stage. 

2. Provides plate drive signal to check 
complete vertical output circuit, 
including V.O. transformer. 

3. Provides vertical yoke test signal to 
determine if vertical yoke windings 
are defective. 

4, Provides horizontal plate driving 
signal to directly drive TV horizontal 
output transformer circuit. 

5. Provides B+ boost indicator. 

6, Provides unique high-voltage indicator. 

7. Provides sensitive te:ts for each 
of the hori | output 








including H.O. transformer and a 
yoke. Immediately reveals their true 
condition, good or bad. 




















DYNA-SWEEP 


CIRCUIT ANALYZER 


Quickly solves tough output servicing 
problems that have s plagued the 
TV serviceman. Provides horizontal and 
vertical sync and driving pulses that 

make it easy to check out every stage in 
the sync and sweep sections of a television 
receiver. Tracks down troubles in the 
horizontal and vertical output circuit, 
including defective output transformer 
and yoke. Checks for shorted turns, 
leakage circuits, and 
continuity igh-voltage 
indication. Eliminates trial and error 
replacements. Saves many hours of service 
work! Pays for itself over and over again. 


Model 1070 Dyna-Sweep. Net, $6995 


opens short 


Gives uniqu 


MODEL A107 DYNA-SWEEP CIRCUIT ANALYZER 
for use with B&aK Model 1075 Television Analyst 


Functions like the Model 1070 above, 

but is designed as yn unit for 
use only with B&K Model 1075 Television 
Analyst for driving sour Makes your 
Television Analyst more useful anc 


1 i 
valuable than ever Net, $49.95 


X 


BaK MANUFACTURING CO. 


1801 W. BELLE PLAINE AVE + CHICAGO 


13, HLL 


277 Broadway, New York 7 


SERVICEMEN KNOW! 


Here they pay less and get the best 


HUSH « 


Chemically-Electronically, engineered for Tuners 
and Switching Mechanisms. 

When New HUSH is applied it will wash-away that dirt, leaving 

clean and positive contacts protected by a lasting lubricant. New 

MUSH is made from the finest solvents and it contains Electre 


Silicone oils. 
Also available—2 oz., 
8 oz., 32 oz. containers 


6 ox. Spray can $2.25 net 


EVER - QUIET 


Since 1949 


VOLUME CONTROL AND CONTACT RESTORER 
EVER-QUIET is a free-flowing liquid that leaves ne powder resi 
due. Scientifically designed to seep around the shaft and pene 
trate the contro! or potentiometer, cleaning the contacts and 
leaving a safe protecting film. Harmless te metals, wire er 


carbon. 
Also available— 
32 ez. containers 


6 ox. Spray can $1 59 net 


2 oz. Bottle & dispenser 79¢ net 


CHEMICAL ELECTRONIC ENGINEERING, INC. Matawan, New Jersey 
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> An audio amplifier (Fig. 10) 
the same receiver has 20 db gain, 
) 


a frequency range from 300 to 
cycles. The micromodule includes 
2N269 transistors, the first 
functions as an emitter fol 
place of the usual audio inpu 
former. 

> A variety of digital type 
miniature devices have also bee 
oped. These include bina 


Center frequency: : 
gates, clippers, pulse genera 
48.4 mc tooth generators, output amp! 


others—each constructed 

Gain: 10 db of a single micromodule 
> Typical of these is the 
a} 


+ 


erator stage (Fig. 11), 
two type 2N404 transistors, 
N277 diodes and a 1:1:1 


Fig. 8—Rf amplifier circuit and equivalent 
ture pulse transformer. 


micromodule used in military radio receiver. 


Combining modules 
When a number of appro} 
modules are connected t 
complete ircuitry for ar 
levice an pe provided 
Center frequency: . age - 
‘ol am a sever! 
4.3 mc . ) h odyne id 
sO nal t be held ir 1 
Gain: 20 db ombination consists of sé 
connected micromodules that 
Band width: soe : ack 
f amplifier, if amplifiers a1 
200 KC at am plifie: The only addit 
6 db. down needed to put the unit i 
are an antenna, a source of 
some type of reproducing 

Anothe assembly of 

Fig. 9—If amplifier circuit built into a fountain-per 
and equivalent micromodule. a five-stags ransistor 
Th ‘ase also contains 

ling controls and a 
In strong signal areas, it 
eception broadcast-band 
ce llently. 

Future applications 
modular concept are 
particularly where « 
weight limitations affect 

Prequency communications and elec 
; ment. Even though some syst« 
300 to 3000 cps as certain types of auton 
processing equipment become 
Gain: 20 db ingly complex, micromodul 
minimize size and weight 
Power output: simplify repair and mainter 
1 mw Much further research, de 
development are necessary 
Fig. 10—Audio amplifier circuit improve initial accomplishme 
and the micromodule it represents. also to extend the micromodu 


Fig. 11—Pulse generator as a micromodule. COPS ND BW. AECEE, 
One of these areas is semico 
PULSE GENERATOR There’ll be more extensive us« 
conductors as the active < 
ments of micromodules, be« 
ast majority of existing « 
circuits can be transistorized 
Virtually all future equipn 
ating at low or medium powe 
will use transistors and ot} 
conductor devices. At the 
advances in solid-state physi: 
used directly in developing neé 
of micromodules. Thus, the 
modular idea becomes the logic 
ping stone to multi-functior 
devices of the future. 
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‘gt [Vol transinits 


} 
| 
| 
} 


Cireuit 

of the 
l-transistor 
transmitter. RES 


RE you man or mouse Chis time 


the radio transmitter is ope 
ated by a mouse. Yes, our white 
mice transmit and do our 
rabbits. 

The College of Pharmacy : the 
University of Arizona 
that would give a constant 
of body-temperature 
The S¢ 


the effect of various 


needed 
indicatior 
changes of lab 
oratory animals readings would 
be recorded while 
drugs on the animals was being tested 

The final results of the drug 
were important, but knowing what was 
happening to body temperature all 
through the testing was just as vital. 
Body temperature of animals (includ- 
ing man) is a great controlling factor 
in their life functions. 

Normally, a 


used to 


tests 


thermometer is 
temperature of 
laboratory animals. But there is a catch 
to this method—when an animal is 
handled in any manner, its temperature 
goes up almost immediately. So even 
though the thermometer may be a highly 
accurate instrument, readings are not 
necessarily true indications. 

The College of Pharmacy needed an 


rectal 
measure the 
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own 
temperature 


By RICHARD S. GRIFFITH, W7MP9 


+ BATTERY LEAD 


— BATTERY LEAL 


view of the 
transmitter. 


Closeup 
submini ture 
Ri—100,000 ohms, 1/10 watt 
R2—47 000 ohms, 1/10 watt 
R3—1 000 ohms, |/10 watt 
Ci—.0! wf, ceram 
C2, 3—180 uf 
BATT—mercury cell 
or equivalent) 
L—200 wh, peaking 
or equivalent) 


V—2N207 


eram 
1.3 volts (Eveready E400 


oil (Miller 6154 


unit 
sults, but 
mouse to 


instrument which would indicate body 


temperature changes without disturbin L the tt weight 
the animal. 
, 


continuous reading so rate 


It would have to give : out 1s ne al 
of tempera é nd leg 


change as well elative stor was 
amount of change could be seen. If it 
could be calibrated to show the actual er nlight cell. 
temperature too, the instrument 
be doubly valuable. 
Size and weight 
After all, a 15-gram 
couldn’t 
a load equal to its own weight. Tran- 
sistors and other miniature parts wer 
vital, and this meant a 
power source as well. 


ture as tne 


owe?l ed 


mistol 


(R2) 


would A Tew test e une 
were important 
white 
be expected to carry 


mouse 


around 


subminiature 


First attempts 
On this basis, the wo irted, bert The anima 

Read C. Easton (WINAO/7) and my had been ¢ t would 

self being handed the job by Richard F. ts body tempe« 

Childs of the colleze faculty 
It was obvious that the t 


sti 


ansmitted 
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incomparable knight-kit stereo hi-fi saves you up to 50 


DELUXE 40-WATT STEREO AMPLIFIER KIT 


Finest hi-fi 


Y-774D 


$7990 


$5 Down 


saving form 

range 

systems ) It 

modate exist 
ntr e 7 + in 

balance 

nel. Outpt 


entric 


switches 
Cordovan gray vin 
Gold extrude 
x11% Shpg¢ 


Mode! Y-774D 


there 


20-Watt Stereo Amplifier 
Truly a s 
equali 
knob 
control ju 
concentric, « pe le 


vel 
control. 17 
$ 
¥-773D. $2 Down. Only *445° 


ONLY ‘5 DOWN (OR LESS 


n equalized preamps 


oi nee 
rl 


rdir 


stereo amplifier you can buy in money 
Features special full-frequency 


annel output for 3-speaker 
accom 
sound source 
luding knob channel 
tone controls for each char 


ted circuit 


exceptional 


single 


g. Exclusive 
sembly. Custom-styled in 
Desert Beige 

15 


prir 


and Sa } 


‘D 


eon: 4% x 


DELUXE STEREO FM-AM TUNER KIT 


Y-731D Distinguish 


features 

$0°750 am se 
tunir F 

J f 


$5 Down . 


id! 


n 
easy addit 
limiter 
9de-foll 


aligned 


discrir stor r 


boards 


40-watt a lif 4 x 15 


Model Y-731D 


ed for quality 
Has completely independent FM 
tions, e 


ator 
multiplex 
FM and AM with 


rmers 


t assembly. Styli 


and styling, ye 


with m bar 


ving 


Only tuner kit with Dynan 
ation (DSR) 
Sectionalized 


n FM for purest, d 
construct 
Has 2 

AF( 


level set 


adjustable > 
ntrols. Pre 
Print 


matches the 


in FM t 


on 


Le >| Ww 18 | 


‘D 


FM-AM Tuner 


is a money-saving knight-kit for every hi-fi need 


FM-AM Hi-Fi Tuner Kit 
Amazing buy, featuring 
Tuned RF stage; high sensi 
tivity; AFC; flywheel tuning 
pre-aligned IF and RF coils 
cathode follower output. Truly 
great value. 14 ibs 


¥-787D. $2 Down. Only *49% 


RRA 


ASST 


18-Watt Hi-Fi Amplifier Kit 
A brilliant perforn at 
believable vir 18 

at only 0.5 jistortion 
6973 itput tubes 
inputs ord equalization 
settings. 15 ibs 


¥-797D. $2 Down. Oniy *39% 


er un 


audio 


7 rec 





SEE THEM ALL 
See the impressive select 
of Hi-Fi Knight-Kits 
ing speaker systems) in th 
money-saving 1960 ALLIED 
Catalog. If you 
copy, send for it today 


haven't a 


& 


ALLE 

RADIO 

ELECTRONICS 
1960 


on orders up to $200; up to 24 months to pay. Fast handling— 
no red tape—take advantage of these easiest-pay terms... 





for you who want to build the very best 


f 


all-new knight-kit citizens band transceiv 


CITIZENS BAND SUPERHET TRANSCEIVER KIT 
Y-712D 


$7995 


$5 Down 


A high-sensitivity do-it-yourself transceiver for efficient, 
economical 2-way radiotelephone communication. Any 
citizen, 18 or older, can get a license—no exam required 
For mobile or stationary use. Covers up to 20 miles, 
depending on antenna height and terrain. Works just like 
an intercom, with talk-listen operation. Receiver is sensi- 
tive superhet; tunes all channels continuously. 5-watt transmitter section 
Built-in AC power supply. With transmitting crystal (available for any 
channel from 1 to 22—specify preference) and doublet antenna. Extras 
available: Y-723, 6-12 v. DC power supply, $10.95; Y-729 vertical antenna, 
$6.50; Y-714 mobile mounting bracket, $5.35. Distinctive 
high-impact styrene case; 5 x 12 x 12”. Shpg. wt., 20 Ibs *H 
DOWN 


Model Y-712D. Superhet Transceiver Kit 


IDEAL FOR HOME, 
AUTO OR BOAT 


ers...2-way radio everyone can afford 


CITIZENS BAND TRANSCEIVER KIT 


Y-713D L 


mits 
$2 Down cI 


< 


spec 
dc 


fy channe 
sublet antenr 
Designed for e 
Available extras 
Y-729 vertical 
mounting br 


Model Y-713D. | 


kK 


dozens of exciting hobbyist kits available 


4-Band Radio Kit 

Fan orid-wide short-wave 

and broa : reception. True band 

ontinuous 4-band cover 

Broadcast to 30 mc. Sensi 

tive regenerative circuit; 4" PM 
speaker. With cabinet. 8 Ibs. 


Y-258D. $2 Down Only......... 925% 


“Span Master” 


« 


5-Transistor Portable Radio Kit 


Popular, low-cost personal portable. 
Fun to build; superhet circuit; only 
22 ounces; big 34" speaker; built-in 

loopstick; phone jack. (Less 


ferrite 
battery, $1.30.) 2 Ibs. 


Y-771D. $2 Down. Only 


manufactured and 


sold exclusively by ALLI E D RAD I @) 100 N. 


“Ranger” Clock-Radio Kit 
Easiest superhet ofall t t 
in modules and print 
eliminate small part 
Excellent AM broadcast 
Telechron clock has 
With appliance outlet 


Y-737D. $2 Down. Or 


¢ 


$94 : 


'y 


SEE THEM ALL: Knight-Kits offer tt 
mostexciting hobbyist kits available. Se« 
the complete selection in the 1960 ALLIED 
Catalog. Write for it now—use coupon on 
page following. 


ELECTRONICS 
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WESTERN AVE.,CHICAGO 80, ILL. 
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knight-kits break through the professional instrument price barrier 


5” LAB DC SCOPE KIT WITH IVA 


Y-611D For the first time in easy-to-build kit form—a trig- 
gered sweep DC precision quality lab scope with 
$995 00 plug-in interchangeable vertical amplifiers (!VA) 
Brilliantly engineered with an impressive array of 
(less preamps) Professional features, including: crystal-controlled 
timing markers; DC amplifiers in both horizontal 
and vertical channels; electronically regulated power supply; 
sweep timing adjustable to 1%; built-in voltage regulated peak-to- 
peak calibrator. Three interchangeable vertical preamplifiers are 
available: high-gain differential, $35.95; wide-band (to 10 mc), 
$24.95; dual-trace, $48.95. There is no other instrument like 
this in kit form—here is laboratory precision quality and reliability 
at far less than the cost of any comparable factory-built 
unit. Shpg. wt. 50 Ibs 310 
Model Y-611D. Lab DC Scope Kit DOWN 


Available in March— reserve yours now 


save on every instrument need with knight-kits.. 


Famous-Value VTVM Kit Deluxe Tube Checker Kit 

Measures DC voitage(11 meg Checks over 700 receiving 
input) and resistance; AC volt type tubes. 16 filament voit 
age, rms and peak-to-peak ages. Tests cathode emission 
4%" meter. Push-pull bal as well as shorts, open ele 
anced bridge circuit. 7 Ibs ments, etc. 15 Ibs. 


Y-125D. $2 Down. Onty *2575 Y¥-143D. $2 Down. Only *3295 


send for the value-packed 1960 ALLIED CATALOG 


LAB AUTOMATIC AC VTVM KIT 


Y-608D A major achievement in instrumentation! Tt 
new AC VTVM features automatic range selection 
$9g50 —by means of an electronically-actuated self-seek 
ing mechanism which automatically selects the 
proper range when you touch probes to the 
under examination. Simultaneously, a front par 
light indicates the range in use. Covers 11 ranges from 3 mil 
to 300 voits full scale; frequency response to 2.5 mc. Reads 
as 100 wv. Highly stable 3-stage amplifier has cathode f 
output; ideal for use as preamp for other test equipment 
connection to scope for simultaneous wave form observa 
Includes precise trigger circuits; regulated power supply; | 
printed circuitry for easy assembly and quality performan 
exclusive Knight-Kit development—there is no other instrur 
like it on the market, in any form or at any cost. $ 
Shpg. wt. 13% Ibs 5 
Model Y-608D. AC VTVM Kit. DOWN 


$5 Down 


. best by design 


SEE THEM ALL 


You'll find dozens of 
other fine quality Knight- 
Kit instrument values 
fully described in the 1960 
ALLIED Catalog. If you 
haven't a copy, write for 
it now—use coupon on 
opposite page. 


5"’ Wide-Band Scope Kit 
Top versatility. 5 mc band 
width; DC coupled p-p output 
amplifiers; 25 mv/inch verti- 
cal amplifier sensitivity. Out 
standing value. 29 ibs 


Y-144D. $5 Down. Onty *6575 


\ 
/ 





iz 't fF 


vements at half the 


eevee 


years-ahead knight-kit amateur gear 
T-400 AMATEUR 400-WATT TRANSMITTER KIT 


Y-716D 


$9395 


400-Watt CW 
Transmitter 


Truly the ‘“‘dream’ 
QRM-busting SSB, AM, or CW signal. 600 watts P.E.P 
SSB; 400 watts on AM and CW 
6 meter bands. Start with the basic CW kit— then add AM and 
essory and other ‘‘add-ins" 
heterodyne VFO to assure 
14” dial is precision-calibrated for all bands 
front panel controls—VOX, anti-trip an 
chirpless screen-clamp keying 
7034/4X150A final 
power supply runs cool. Dozens of advanced features put this job 
in a class all its own 140 Ibs 
Model Y-716D. T-400 CW Transmitter Kit 
Available in March 
“Add-in” Accessories: SSB Generator Kit, $69.95 
Amplifier Kit, $9.95 « Monitor Scope Kit, $37.95 « 6-Meter Conversion Kit, $7.50. 


act units whenever you wish. 


plus VFO keying for complete CW break-in 


Shpg. wt 


reserve yours now 


Send for the 1960 
ALLIED CATALOG 


Describes the complete KNIGHT-KIT line 
in detaii—the leading Buying Guide for 
everything in Electronics. Send for your 
FREE copy. Use coupon at right. 


ALLIED 
RADIO 


pioneers in quality electronic kit development 
OUR 39th YEAR 


a Signal which ‘“‘stays put.’’ Tremendous 
80 through 6 meters. SSB features: 
1 adjustable speech compression. Smooth, 


transmitter—has what it takes to punch out a 
input on 
Covers 80, 40, 20, 10, and 15 or 


SSB KIT 


Has 


R-100 AMATEUR RECEIVER 
Y-726D . mpa t kit with all 


i sensi- 


+404" 


Has $5 Down 


coasts along well within its CCS ratings; silicon rectifier 


*10 


DOWN 


selectivity 
built-in Q 
dozens of 
Truly super 


Model Y-726D 
Y-727D. 


«AM Modulator Kit, $24.95«Speech 


ALLIED RADIO CORP 
100 N. Western Ave 


Dept 


wing KN 


$ enc 


[] Send FREE 1960 ALLIED 
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Precision cutting...a simple job Pieaiaial Side wins 


on the table formed the 
antenna. A piece of plastic ab 


with the new square was placed ove t 


animal rested on the plastic 


transmitter was attached to tl 
. belly with adhesive tape (the 
® clipped from that area). 


é : A short antenna from a 
SsSK-2 . quency meter was couple 
the eceiving antenna, al 
ecordings were made eve 
SHAFT KUT After testing had conti: 
= ) 
. 15 minutes, the animal’s 
’ was taken wit! 
TOOL Then the rabbit 
( its body tem pe 
Frequency ¢ 
mtinued, 


led 


took 3 hours. 
Results we 
showed defi 
animal was 
ts tempe 


handling 


and o1 
togethe 
**Mousenik 
tipped tne 
with plastic and batte 
one-third the weight of the 
But with mo clipping 
clea Krylon 
(several cos 
“*Mousenik 
weighed in at 
control the cut... prec isely and exactly. , Now the white mice 


CENTRALAB’s Shaft-Kut Tool is a precision instrument, guaranteed a new role in life Phe 
unit does not ever! seen 


Now you can cut controls and 


to make a really simple job of cutting shafts to the exact size you need. * 
convenience to the transmi 

The unit has a range of 

With this tool you can cut any single or dual control... or switch shaft, without any antenna. Wit! 


and get cuts that are accurate to '¢;th of an inch! The tool and calibrated and a carbon microphone 
a 3-volt battery to the 


jig are made of case hardened tool steel, designed to last a lifetime. ‘ ' 
was voice-modulated and a 
nal received at about 40 


You can’t make a wrong cut with the CENTRALAB Shaft-Kut Tool! And the No attempt has been made 


price is less than half what you’d expect to pay for a precision device of this the unit’s power output. 17 
kind ...a low $4.95 dealer net. Ask your distributor to show you how easy OS ma at 16 vols, whic! 
course that the mercury 

it is to use this new tool not need frequent replace 

The white mice, rabbit 

y i . : / nur . N r ™ pigs in the University of A 
Cy se , c } 900A E. KEEFE AVE. © MILWAUKEE 1, Wis oratories can now broad 
ye Mee? ae Se IN CANADA: 669 Bayview Ave. Toronto 17, Ont who will listen, and can give 


' J of vital importance to resea 


of which means that medi 
CONTROLS 7 ROTARY SWITCHES CERAMIC CAPACITORS will profit indirectly by amat 


PACKAGED ELECTRONIC CIRCUITS ENGINEERED CERAMICS hams have again served. 
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ELECTRONICS 


ALL-TRANSISTOR 
VOLTAGE 
REGULATOR 
FOR YOUR CAR 


By DANIEL MEYER* 


Fow -tra) sis 
ibi ating ¢ 


egqulaton 


the battery in you ar has e\ depends 

boiled over and run dry, o lowly boats and 
lost its charge, I am s tna vi vibrating 
ealize the importance of yo ren regulato1 


erator’ tag egulato TI ( well and is 


*s output \ v The relay coil is connected to the ge 
| : 


mstant in all vad n ( erator’s output, and the norma 
conditions encountered d g norm: contact points are in seri 

iving field winding. The contact 

A de generator’s output i isually the relay’s sensitivity are 
egulated by olling the an it of points will open at the output 
current flowin d ield w ling desired from the generator. This 
More field cu it increases the inten in a very rapid opening and ¢ 
sity of the magnetic field th the points as the voltage rises 
pieces. The armature ct 10 | about the operating points. 
of magnetic flux per revolution, and created at the points helps smo 
the output voltage goes up. This all egulating action and cannot 
true if the speed of rotation onsti pressed with a_ capacito ‘ 


felow ai certain speed the generi t operation is expected 


does not deliver more than a few v This type of regulator is 

no matter how much field current flows adjust and doesn’t hold an ad 

in the field windings. At higher speeds too well. The are at the poir 

less field current is needed to produce adio noise. This is especial 

the same yutput voltage ause the able on sensitive mobile radio sed by All-transistor 

: uts the lines of fh faster. hams. There Oo way t ange the B 

haracte t f a y setting on this 
‘ - varying the yx 
>» Good regulation un all load at ture tensio1 

speed conditions A better reg 

>» No radio inte tvpe. It is usé 

> Reliability and g service life craft. Its const 

> Easy adjustment . The amount « prin 

> Low cost stack of carbo dises 

Which quality is most im] esistance of the stack. The 
series with the generator’s 
ing. Varying | esistance 
field ¢ 


ies 


Fig. 1—This type voltage reg- 

ulator is found in cars, small 

boats and most light aircraft. 
Fig. 2—The carbon-pile type 
regulator is used in most mili- 
tary aircraft. 
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A few leads, a transistor and a potenti- 
are the only components that 
outside the regulator case. 


ometer 
extend 


meter R2. T 
nected to the 
and 
it of 


p itentiomete}l 


its voltage 


tiometer, 
1 


the ge 


setting 


the outy 
voltage is clamped at 
level by efe) 
in act 

glow tube, 
lowe level. It 


ence aod 
on 


Keeps 


much 


at a constant voltage 


base voltage is 
to the 
This produces 
fied by V1 
base. The 
fed to 


connected as an 


generator’ 


and di 

signi 

V3’s ‘ra O 0 1S 
7 The 
circuit has some but its 
purpose is high 
V2’s collect cuit to 
1it. 
make Vi 
V2’s 


also 


main 
impedance of 
the low 

A highe 


conduct 


ase cire 


impedance of V 


yutput voltage 
more current, ising 
emitter-to-base voltage > we 
more current in 1 ‘ollector ci 


This reduces V: 


voltage so less curre 


passes 
to-base 
its 


cuit ss emitte: 
flows in 
collector circuit, and 
circuit. V4’s emitte 
ance reducing 


and output voltage 
ma 
the 


ent 


event 


oes ist 
field 

Capacitors Cl, C2 and C3 m 

hunting and any 

Other transistors can 


i Lowe output voltage 


opposite and in« cur) 


eases 


tendency 0 Scliiate 


substituted 


for the types specified as ng as voit 


ire not exe eeded 


(V4) 


ta, since the operat 


rent ratings 
transisto 


age or cu 
The 
a reasonably high be 
fo. 
current flows it 
If an inefficient transistor is 
there might difficulty in 
enough drive to produce full generato 
full-load conditions. (The 


powel must have 


collector d 


the field winding. 


ing voltage its ops as 
more 


used here, 
be getting 


output unde 
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R2 C3 


2NI07,_—-2N35_—— N24 


Ri—560 otims 
*100 ohms 
R2—pot, 500 ohms 
R3—470 ohms 
*100 ohm 
R4—4 700 ohms 
R5—560 ohm 


R8—10 ohm 
*S.1 ohms, 5 
All resistors ' 


author informs 


transistors have 

the article was w 

that a 2N364 could 

V2 position, and a 

f V4. Editor) 
Before buiding the 

have to 


know which 


tions of generato: syst 
in your car. The gene 
internally grounded, o 
connected to the armature 
In addition there bot! 
negative-ground systems. 
To determine which systen 
uses, connect an 
the field circuit on the present 
Since the system’s 
determined by checking the connections 


are 


ammeter in sé 


polarity g re 


A few parts easily fit into the mini 

ature case. Resistor R7 is not called 

out as it was added to the regulator 

after the photographs wer« 
taken. 


circuit 


All-transistor regu 
with the 
types 


Fig. 
does 
parts in 
For a negative ground; b 


uway movi 


standard 


positive ground 


f 
25 volts 
f 
rence d 
2N107 
*2N35 
2N35 
*2N107 
2N24! 
2N256 (see text) 
Case, 2!/g x 2% « 1% 
$C ellaneous hardw sre 
*Indi to use for 
6-volt systems 


nches 


ates values 


at the batter, 
the 


ving Ww 
be connected to 1 


you 


generatol 


way 
obse! ich 


tion. 

For example, if the batte 
connected to 
and the an 
its 
generator and 
the fis 
mature te 
have 


terminal is 
block or chassis, 
up 
nected to the 
lead to the 
nected to the at 


scale when negative 


regulator 
ammeter connections 
versed, the field is grounds 

The schematics shown (fF 
8-b) are for either 
field connected to 
positive 


negat 

the a 
field-grounded 
the systen 


ground, 


erator circuits. If 
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ELECTRONICS 


—_ 


Inc. 


sep eee 
iad Ik e @Anmary Service Technicians 
rs 


COLLECTOR Nt {: 


he 


1es 


iTS BEST 


c Laborator 


54 Thirty-sixth Street « Long Island City 1,N.Y. 


J 


Fig. 4—If total power drain is 1.8 amps COMPL 


or higher use this output circuit for the 


ETE, 
regulator. PORTABLE TUBE TESTER 


I 


ca is one of the othe 
field connection inside 
must be changed before 


tro-Son 


can be used. The power transistor’s a 
s amplifier types 
collector must be insulated from the . , Mutual Cente 
case in the positive ground circuit. ce method ver types tested for cathode 
y t on method—all 
d fo re rror by Grid 
After the ammeter, used to check the cult Dest deve tented by Seco 


lec 


Dept. E. 


FOR LISTENING AT 


This is done with a mica washe 


= est pre-wired 
field connections, 1s prope Ly connected, 


n Test done 
leave it in the circuit and check the by free point pin-se xd —will not be 
obsoleted. Self { ‘ rtable case 


maximum field current MODEL 107—Wired and factory tested $139.50 NET 


the engine and turn or 

units on the ca lights, he: DIOV . 

i Ok Mak Uncle ak on NEW! LOW-COST GRID CIRCUIT 
ngine and n 1e reading on t AND TUBE MERIT TESTER 
ammeter when ; *k j , , 


egulator box 


eading is 
Vel powe 
in Fig. 4 must 


ne 


Construction kinks 


agaZz 


easy to 
accurate 
age of all 
ll heater 


F | 


N HI 


r y pes, using 
patented Seco 

ithode Emis 
yntinuity and 
easy-to-read 
The small transistors v , Id meter, T'v t fier isolates meter. 

trom t y t meter pro 

irectly in place to protect them agai vides a wid rrents and test 
ibration. Sockets can | I 1 pescy rtable carrying 

s tr i index-chart 


ERI 


) 
} 


in the model shown 


rt by MOL 


a 


ired. Parts placement al, , 

and any convenient const) tior th MODEL 76—Wired and factory tested . « $69.50 NET 
vill do just as well as the 

used in my version. The co 

the emitter and base pins 

transistor are made with 


broken out of a miniature 


uipment Audit test re 


tube socket. Put spaghetti 

pins to insure that no short develop rt 

when the box is assembled ] a PNP and NPN tra t ther “in or out” 
- ’ yf rceuit. Cove . ‘ f types: small 


must be fi mly in place Since thi ul signal including medium power; 


g 


1is low-cost transistor hecker safely tests 


will be subjected to athe v10 it ind powe y sitive check _ 
: ypens nor ndition indi 
motion at times siedh tae tennis licatar clue tacks 
When wiring the potentiometer, mak ) *r or es GO-NO-GO 
: I test at pract ‘ permits match 

sure that full counterclockwis« itatior ing of similar type t be obsoleted 
places the wiper tap closes , t} no set-up or ro t red! Compact 

- lightweight r ly )- Use 


MODEL 100—Wired and fa est $19.95 NET 


Sold only 
through Electronic Qiabdammemeae deed 
Parts Distributors © 


' 
positive line. This will give an 
in generator voltage whe 
tiometer is turned clockw 
completed unit. The photog 
a type 355 transisto1 n 
stage. This type is obsolet ] 
eplaced by a 2N256. If a 355 is avail SECO MANUFACTURING | 
ible or on hand it can l i —_ ois Fenn f Minneapolis, Minnesota | 
12-volt regulator, but would 
too close to its maximum c F setts 
ings if it were used on a 6-vo in ADDRESS 
Any of the transistors 
parts list will work well] 


or 12-volt units, East Canada: Daveco Aj 
(Continued on whe 11 West Canada: Ron Merritt 
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Plain Facts about 


ELECTRONICS and CREI 


—why you need advanced 
electronics education 





—how you can get it without 
quitting your present job 


TO DOUBT you know 
N pening in electronics. 
that the electronics indust 
ing with extraordinary rapidity 
know that regardless of th 
jowns of the business cys 


are always found f 
with solid, advanced 
tronics education. 


Know that ev 


ynics plann 
‘lopn ent 
lat every pie 


<quipment, 


mechanism, eve 





nautical device, 
not pny elec 
signers and build 
ilso electronics 
that 
founded 
satellites, 


inner 


on the 


LI | elec- 


personnel as v . / 


tronics guides them and 


intelligible. 


And you know that the 


mediocre 


electronics mat 


Added responsibilities and salary in- 


creases 


I 


the start 


go to men 


with both the- 


oretical and practical 
knowledge. 

CREI 
courses make } 
for positions 
quire advanced 
ics educatior 
not quit your 
job. Y su Can 
family responsibilitie 
while gaining knowledg 
of electronics engineer- 
ing technology 
tial for career 


ment. 


CREI’S 
QUALIFICATIONS 
We are 
34th year. 
of CREI Atomic 


L955 


of CREI devised to meet 


advanced home study 


clear 


engineering tech 


also marked the opening 


pean Division, bringing a 


professional electronic edu 
Western Europe. 

Since 1927 we have direct 
technical education of thou 
individuals and in groups 
tronics engineering techno 
developed the first civilian pi 
for radio mechanics for the 
Signal Corps in 1941, suppli 
texts to the U. S. Navy ina 
course for radio technicians 
South Pacific in 1943, trained 
during World 


War II for the Signal Corps. 


dreds of technicians 
founded the National Council of T 
nical Schools, which first « 

scholastic and business star 

the technical school field. 
among the first three techn 
tutes whose curricula were : 
by the 


fessional 


Engineers’ Council 


Development. In 
group trainir 


by con pani 


instituted the 
grams now used 


represent the cream of the ele 
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There’s a 

CREI Home Study 
Course to fit your 
career requirements, 
Please provide 

all requested data 
to help us evaluate 
your qualifications 


MAIL THIS COUPON FOR FREE 54-PAGE BOOK! 


CAPITOL RADIO ENGINEERING INSTITUTE 
ECPD Accredited Technical Institute Curricula @ Founded 1927 
Dept. 1402-G1 3224 Sixteenth $t.,.N.W., Washington 10, D, Cc 


Please send me your course outline and FREE 54-Page Book 
“insurance for Your Future in the New World of Electronics” 
« « « describing opportunities and CREI home study courses 
in Practical Electronic Engineering Technology. 

CHECK CD Radar, Servo and Computer Engineering Technology 
FIELD OF (C Electronic Engineering Technology 

GREATEST Communications Engineering Technology 
INTEREST oO Television Engineering Technology 

CZ Aeronautical Electronic Engineering Technology 

C Automation and Industrial Electronics Engineering Technology 


Name. a ————— 
ees Cas ee 
TO OBTAIN FAST, IMMEDIATE SERVICE AND TO AVOID 


DELAY, IT IS NECESSARY THAT THE FOLLOWING IN- 
FORMATION BE FILLED IN: 


i EE 

TYPE OF PRESENT WORK. 
EDUCATION: YEARS HIGH SCHOOL____ OTHER. 
ELECTRONICS EXPERIENCE 











and aviation industries. In 1957 we 
initiated a plan which permits direct 
personal supervision for home study 
final exams. 

What does this record of achieve- 
ment mean to you as a CREI student? 
Armed 
men. It 


means that your CREI diploma is a 


It means that industry and the 


Services alike respect CREI 


door opener. 


Significantly, Help Wanted ads of- 


+ 


*n specify “CREI education or equiv- 


alent required.” Our Placement Bu 


reau, which helps graduates and ad 


vanced students find more desirable 


positions, is always available to CREI 


men, 


While no placement guarantees 
CREI or any 


reputable institution, for many years 


will be made by other 


+ 


the demand for CREI graduates and 


advanced students has far exceeded 


1e supply. 


Paul S. Lewis, Jr., a research assist- 


ant in an AEC-sponsored nuclear phys- 


CREI 


“Like most large 


research program—and a 
student writes, 

ale physics projects, this 
machine (a proton accel- 
erator) is largely elec- 
tronics. The need fo! 
electronics technicians or 


basic scientific research 
proje cts will no doubt con- 
ue to grow.” 
Charles E. 
ther CREI 
other 


enrolled 


Lawson, an- 
student, brings 


“The fact that I am 


CREI was met witl 


point: 
with 
enthusiasm on the 
ployer, Wright 
\ former 


chief 


part of my em- 
Airborne Electronics. 
CREI is 


company.” 


student of now 


engineer for the 


CREI HOME STUDY ADVANTAGES 


Technical education is accomplished 


on your own time, during hours chosen 


by you. You waste no time in travel. 


You have plenty of 
best. Your work is under 
the supervision of a regu- 
lar staff instructor who 
guides your progress step 
by step. Courses are pre 
pared by experts, present 


easy-to-understand 


ed in 
form, kept up to date by 


periodic revision. Experi- 


ence in more than three decades 


of home-study teaching, during which 


FEBRUARY, 1960 


time to do your 


time we have corrected and com- 


mented on many hundreds of thou- 
sands of examinations, enables us to 
avoid difficult-to-understand text mat- 


ter in our lessons. 


CREI STUDENTS 


Our active home study roster today 
numbers more than 20,400 professional 


electronics engineers and technicians, 


all over the world and in every phase 


of electronics, about one-third mili- 


tary, the rest civilian. Their median 


1958 they devoted 
1,572,465 


texts, answered 


age is 28. In 
approximately hours to 


104,831 lesson (and 
were individually graded upon) 1,048,- 
310 searching questions and engineer- 
ing problems. They studied electronics 
engineering technology — transistors, 
microwaves, forward scatter, comput- 
ers, servomechanisms, radar, elec 
navigational devices, and the 
field of 


New students enrolled during the year 


tronic 


entire modern electronics. 
are on the missile 


of Vandenburg AF 


ranges 
Base 
and Cape Canaveral. They 
ire at Alamagordo and 
China Lake, at SAC bases 
Wo! ld. 


around the They 


are in the research labo- 


ratories and manufactur- 
where the la- 
} 


ignea 


ing plants 
test electronic equipment is de 


and produced. They maintain elec 
tronic equipment for United Air Lines 
Line They 


All-America 


Inc., 


and Trans-Canada Air 
share in electronics at 
Radio, and The 
They 


America) and 


Cables and 
Martin Co. work for U.S.LA. 
(Voice of Columbia 
Broadcasting System, for Gates Radio 
and Federal Electric, to name but a 
few. All of the firms mentioned offer 
their personnel CREI technical edu- 
CREI 


found by th 


eation under company plans 


men are 
hundreds among field 
engineers of major elec- 
tronic manufacture! 


They’re across the world 


-and across the street. 


They are the men you 
must with to 
hold 


electronics profession. 


compete 
your place in the 
Wouldn’t you 


like to be as well qualified? 


QUALIFICATIONS FOR CREI 


essential. If 


n 


educa- 
electron- 


cation, you 


LATEST CRE] COURSE 


Automation 


tronics Engineer 


SCHOOL 


CAPITOL RADIO 
ENGINEERING INS#¥ITUTE 


strial 


yd way 


id card. 


ok which 


heir ad- 
or Your 
the New 
slectron- 
e fill out 


refully, 


appropri- 


and pro- 


ential 


Elec 


chnology. 
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(Continued from page 109) and the current-regulator coil areé 
Installing the generator regulator’ in the same box. 

on your car is easy. First remove the Setting the regulator requ 
wire connected to the terminal marked multimeter and a screwdrive) 
FLD on the regulator in the car. Y the meter to the ARM termir 
nect this wire to the wire coming f start the engine. Run the engin« 
the emitter of the power transistor. enough to get a steady reading 
Now connect the positive wire to the meter. Now turn the potention 
terminal marked ARM on the old regu- the regulator until the desired 
lator. Make sure the Minibox ; voltage is reached, and lock the 
grounded, or better yet, connect a wi ment. If a locking type potent 
from the ground on the circuit boat is not used, seal it with Glyptol 
Condine to tishanberer : to the case of the old regulator. No rona dope. The generator on 
methods. Every circuit cal- that the old regulator is not removed. system is usually set to 7.25 


culation you need can now ee a eae SS a asec ee roe" : Sf aN 
be done accurately with Chis is because the reverse-current lay to 14.4 volts for a 12-volt sy n 








op aan MODEL TRAIN CONTROL 
rOU'LL BE AMAZED Very realistic starting, coasting and is obtained in positions 8 and 
at o sasy it is | - : i : 
Seuss 7 san ag, | braking effects are obtained in a model The power supply should 
inductances, impedances, train system by this automatic R-C filtered. However, you can 
sate. for ANY part of AN . y “ > a = 
pe, Sas fare ware ‘oe time-delay control composed of the factory results with unfiltere 
this new book, THE AL- 150-uf capacitor and the various resis by including capacitor Cl. 
:EBR: ‘LECTRON- = : ! 
a eS ae tors. The voltage applied to the track Rl, R2 and R3 can be cha 
the tools, techniques and changes smoothly between any of the obtain different braking spe« 
shortcuts needed. switch positions. When entering “stop” 2N554 transistor should be 
Three Great Books in One! position (7), the stop obtained is < to the aluminum chassis for pro} 
First, it's a textbook. Al! practical mathe- realistic coasting stop. Faster braking sinking.—Motorola Semicond 
matical techniques explained clearly step-by- 
step: easy to follow by those with n more 
math training than high-school algebra and i at ___2N650 2N652 ESA 
simple differentia! calculus. | 
Second, it's a hand- 
beok. Graphs and tables 


answer common electron- 127 
ic problems for those not 

wishing to work out com- 

plex derivations them- TOPICS 
Beives 340 Pages 


Third, it's a review. 252 Iustrations 
Every equation s dis Nor 














cussed along witt - te tar ] 4 
practical on-the-job ap- t k Topolo —e KT § t O. 
slications. 100 problem ' rent . " 
— . | 8 Y7 |6 

f | tos 


are shown with methods 


~ 150 pf 


> 
and answers provided ables 
riang t 3 ov DPOT 
THE ALGEBRA OF J ciiancous 27K227K 2 270K a 
ELECTRONICS was , : 7 $——_4_-__+ anaes 
ten by Chester H. Page, Ru $1-MALLORY 132IL~ 11 POSITION 8 


Consultant to irec- evenir 2POLE ROTARY (2 POS NOT USED) 
tor of the National vi 


of Standards. Dr ag ea I E\c Cc 


-—_+____+44,___ 


_—E 
_COLLECTOR 
& CONNECTED T 


discusses basi 


2N650.2N652 





Buys You an eahaiaiati 
Acoustic-Designed ries if the nes 


thing bigger 


- 12” Bookshelf vB Two. Its 41/2 
—_—— Enclosure Kit iettine 

Try It FREE we mi with a 12” sp 
for 10 vom omplex P r ties : ferruled leg 
Whether you're a re Mutua a ; clean, modern apy 

nd / Meets the highe 
: - : wood ae ae 
ALGEBRA OF ELEC M Discrimi-- 29” H (with legs), 20” W, 12/2” D. 25 Ibs 
TRONICS both pro ible na Price: iy? 95 in birch 





an, 





"u for a FREE 10 atehit 
” All you need to build is a Hammer-Screwdriver— 
a EXA min SEPM. 3 nN I ee , and 30 minutes! That's how easy it is with a 
os eh i he ‘ggad. Homewood design. 


to keep the 6 
Mai I coupon today to Trat ‘ was - 20 | Satisfaction Guaranteed or your money back in 
Van Nostrand , hereon a», a ten days. Send check or money order (no COD’s). 
b Pr ton, y I ° Freight collect. 

— ontnau nai Model One: Acoustically correct bass-reflex 
baffle for 12” or 8” speaker af a come-and- 
get-if price. Use it for a second speaker in 
your stereo system; for an extension speaker 
D. VAN NOSTRAND COMPANY, INC., for top sound reproduction from a first speak- 
| Dept. 182, PRINCETON, N. J er. %” plywood with natural veneer finish on 
(In Canada: 25 Hollinger Rd., Toronto 16) four sides eliminates unwanted resonance and 
end—for free examination—THE ALGEBRA OF provides an attractive appearance in horizon 
CTRONICS. If I don't f¢ t can make elec tal or vertical use. Easily assembled. custom- 

- cc a aaa "Or : designed to leave no end-plies visible 
Price: 11.90 in birch 15.90 in walnut 
Complete finishing kit guaranteed to give a 
beautiful, durable luster to every kind of un- 
finished furniture. Contains two cans of varnish, 
sealer, brush, sandpaper, oil stain, and precise, 
easy-to-follow instructions. Available in Ma- 
Zone 5 hogany, Walnut, Blonde, Blonde Oak. Fruit- 
75 WITH n and we wood, Maple, Cherry and Ebony. Specify when 
gE co ame ter I : ordering. Price: $3.98 











26 Court Street, Brooklyn 1, N. Y. 

Please send me: C) Fin. Kit 

[-] Model One Bookshelf Enclosure 
(Birch [ Walnut 

[] Model Two Enclosure |} Homewo 

My check (] of money-order 

for is enclosed, 


Name 
Address 


City Zone State 
ee 8 se ee ee ee 8 
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The buzze Tr is out. In both vacuum tube ¢ 


transistor sets, audio oscillators 
ing that early 


ae 


morning a wakent 


By HENRY O. MAXWELL 


* new line of Westingho. I adio by connecting the 
ios feature audio oscillators and the heater-string retut 

stead of the conventional bu 

type alarms. Fig. 1 sl! 

and alarn 


if the ac line. Since S2 
ows > audi plate of the 50¢ 
circuits of the V-2239-6 chas nected to the grid of the 12 
sis used in the H-677T4 and simila amplifier through 
r When you wish to 


) outpu 


C8 and ¢ 
te iwakened Any minor disturbance 
alarm instead of the radio, turn | 
1 the ON—OFF-—AUTO switch 


plate circuit is amplified by tl 
off wit and fed to the grid of tl 
and 1V? the control il 


' proper phase t 
ounterclockwise. This 


voliunie ) 
around 800 cycles. 
The NE-2A 1 


an 8-cycl 
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Audio and alarm circuits of the Westinghouse V-2239-6 chassis. 
|QEARLY MODELS AS SHOWN. LATER MODELS SINGLE 2.5K POT] aur —, ph ate 
R242 ; NT 5. ry 2N402 or 2N238 


a . a 
2V + 5.9VA 
F) AUDIO DRIVER 5Va i 


47K 4.5 ‘ C!s Q 
if l<i2va L aS i202 102 
ny hoe pA AAS 
nif say ; ao ISs- 


r 
Vv 


+.25VAa VA 


68K 6800 l00uf 2504 
VAAN Ee Hb 
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+ 
y 7 Vv 
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Fig. 2—The setup in a transistor set, the Westinghouse model H-685P8 
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Rf amplifier covers 3.5-30 me. without 


switching. Boosts receiver gain 6 to9 S 


“ui its 


By ROBERT ABBATECOLA, W2YIZ 


pi eselector 


ANT a 
all frequencies from 
me without any band switch- 
ing? It can be by using 
one of the single-ended multi-band tunez 


to 


3.5 to 


cover 
30 


copper shield 1 
socket’s little 
aone 
circuits, ing the tapped-coil 
cuit. As in the 
larger capacitance, Cl 
the 


employ cil 
the 
ll-a, of 
across 
and tunes from 3.5 13 
section, -b and 
C1l1-b, connected to on the 
coil and from 13 As 
you will note, at any particular capaci- 


shown schematic, 
and ( 


onnected 


a placing parts 
dual capacitors is 
the full coil 


me The smaller 


to 


18 
tunes mec. 
tor setting there are two tuned 
The 
frequency to which th 
Therefore, 


frequen- 


cies. section in use depends on the 


iver is tuned. 
within the 
fied without 


e rece 
all frequenci 


3oU-me range are an 


any band switching. 

The 
panel does two 
> In the off 


moved from the presel 


one switch on preselector’ 


things: 


position, 


tenna lead-l! 


ceiver’s 


in} 
> In the or 


to the presel 


nected to 

output 1 

input 
Running 


amate 


ous 


11 
Hiowing 


increa 
mc S-units 
5 R2 
R4—150 ohms 
R5—33 ohms 
R6—820 ohms 
All resistors 


ci 


| watt 


|i—variable 


Con 10.8 to 221.6 ; 


sequently, with tne preselector 
ip, t ibstantial 


gain and signal-to-no 


hooked nere is s 


in- C2, 3, 10 


’ C4, 7—100 
C5, 13 


crease ll se ratio 
the image 
reduced at the higher frequencies. 
Mount the input coil 


capacitors on the top of the chassis 


and Trequency response l 
C1i5—30-50 uf 
F—I amp 

and Li—30 turns Barker & 


and variable 


the output coil and variable capacitors 
under the chassis. Also, install a small 
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6CB6 socket, connecting pin 3 


“4 inches high across 


and t 


round center shield 


ground. Both steps are needed to shit 
the input signal from the output sign: 

In putting a circuit of this type 
gether, be careful when mounting ar 


since both input (g1 


} 


tne 
Le tuned to the same frequency 


1a 


1 


to 


5 

i 

b 
. 


PRESELECTOR “es a 


circuit) and output (plate ciré 

\ 
ponent leads to the tube socket pir 
ground should be as short as p 
Input circuit components must 

as far from the output circuit a 
d sible to prevent oscillation. An 


oO 


ic forget to use short lengths of c 


— 
10.8 
6 apf 


34T 
L3 


.- My 
8.5 97.8 + 


» 
pet wt 

~~ 
Cil-b 
}C 


\e- 
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V2-wott 10% unless noted 
apac 
f and 8.5 to 97.8 f 
(Allied Radio No. 61 HOI! or equivalent) 
12—trimmers on Cl and Ci! (see text) 
f ceramic 
14—.0!1 uf, 600 voits 
Cé, 7, B—.00! uf, 600 volts 
150 volts 


tors, dual se 


tion 


disc 
disc ceramic 
electrolytic 


eramic 


Williamson, coil No. 3012 


tapped at I5 turns from ground side 


4 < 
~Ci5-0 


TS2 
RECEIVER 


82 


— 


30/150V 


-5 turn 


>> 
> 4d 


No otton 

ground end of LI 

34 turns Barker & Willi. 

tapped at !|7 turns fro 

-5 turns No. 22 cotton 
ground end of L3 

RECT—130 volts, 65 ma 

RFC—2.5 mh 

Si—4-pole 2-position rotary 

T—power transformer: primary !17 volts 
secondary, 125 volts, 50 ma; 6.3 volt 
(Stancor PS-8421 or equivalent) 

TS!, 2—2-lug terminal strips 

V—6CB6 

Fuse holder 

Socket, 7-pin miniature 

Chassis to suit 

Cabinet to suit 

Miscellaneous hardware 


covered w 


‘ N 
ind de 
overed wound 


on 


selenium 


ceram 


Cireuit of the l-tube preselector. 
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Antenna and receiver terminals are on 
the back of the preselector’s chassis. 


between the antenna input to and the 
output from switch Sl. 

When making the tap on the Barker 
& Williamson No. 3012 coil, you will 
find it helpful to push the winding you 
intend to tap in toward the center of 
the coil and solder it by putting the iron 
through the top of the coil. This makes 
it easier to make the solder connection 
for the tap lead, which is covered with 
spaghetti, without getting solder on ad 
joining coil turns. The couplings or link 
coils are wound over the ground side of 
the main coils. One Barker & William 
son coil No. 3012 is turned into two 
main coils by cutting it in half. 

4 standard power supply is used. 
However, since the current require- 
ments are very modest—6.3 volts ac at 
0.3 amp and 150 volts de at 10 ma 
power could also be taken from the 
receiver to which the preseiector 1S at- 
tached, provided it is a power trans- 
former type. 

In the photographs, you can 
how the tuning capacitors are ganged. 
Two small dial drums (one on each 
shaft) are connected with a length of 
dial cord. A small spring is attached 
to one of the drums and the dial cable 
to keep the cable taut. A Millen vernier 
dial facilitates tuning. The cabinet is 
a 6x 6.x 6-inch utility box. 


Align before using 


Alignment is comparatively simple. 
Connect a short length of coax cable 
from the preselector’s output to the re 
ceiver’s antenna input to help eliminate 
any tendency toward oscillation. Then, 
turn on the preselector. Feed a modu 
lated 13-me signal from a signal gener- 
ator into the preselector’s input and 
tune the receiver to the same frequency. 
Set the preselector so its variable capa- 
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RAPID 


PULLING CASE TOGETHER" MASKING FILAMENT 
WITH MASKING “TAPE TAPE TAPE 


Fig. 1—The first step is to fasten the 
pieces of the case together with mask- 
ing tape or filament-reinforced tape. 


MIXING CUP 


BALANCE— 
HARVARD TRIP 
SCALE 


FIBERGLAS 
CLOTH 


Fig. 2—Equipment and ma- 
terials for mixing the resin. 


Fig. 3—All resin is applied to 
inside surfaces of the cabinet. 


@ HARDENER 
IN CUP —— 


MIXED EPOXY \ 


APPLICATION & SMOOTHING OF 
RESIN & FIBERGLAS OVER 
CRACKED CASE 

PROTECTIVE COVERING OVER TABLE 























REPAIR 


and some plastic resin 


broke n radio or TV cab- 


By EDWIN BOHR 


ses in an active repair sho} 
i custome with a cracked o1 
And none of them wants t 
sometime veral month fora replaceme 
If the Db ca e done quickly and without a | 
look, the best solution is a cabinet repair. Pl: 
now avaliat mat such repairs attractive, e: 
and profitat rh ost of mate is negligible 
No special ta t with woodworking, plastics 
are required, and » resin works equally well 
these late 
applying 
The comp cad epall will be aimos 


uSé reasonabie care in n 


and the origina acks should be noticeable onl 
inspection. The broken sections will bond to greate 
than the original cabinet. 

Readers will be skeptical of these statements 
all seen “cabinet repairs’ smeared with speake 
plastered adhesive tape, or melted and streak 
the action of powerful solvents. Give any of them a 
push and they fall apart. 

The resins we are going to describe, are quite 
of the cements, adhesives or gunks used for electron 
applications. (Nearly all of these depend upon an 
ing solvent vehicle.) They are liquid and remai: 
(even in an open container) until mixed with a ha 
or catalyst. Mixed with the hardener, the resin 
cures to a hard plastic within a matter of hours 

3ecause they are not glues, furniture clamps 
pressures are unnecessary while the resin solidifies 

They have high adhesive qualities, mechanical 
is good (compared with extremely poor for most 
cements) and shrinkage is low. They adhere to botl 
and nonmetals. 

To make the resins even stronger, Fiberglas « 
ments or fluff may be added as reinforcement, | 
a material stronger than steel in some respects 

Two classes of resin are readily available, the p 
and epoxy. The epoxy types have higher tensile strer 
greater adhesion to metals and, in some instances, are ¢ 


(Continued on page 122) 
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SUB-MINIATURIZED 
ALUMINUM-FOIL 


cD 


Ue be Ses tc 


ELECTROLYTICS 














Cornell-Dubilier aims a 30-30 promotion at you for a HERE’S THE PRO 
big birthday bull’s eye — and hits the mark with : 


as = j 24 ni Quantity] Type N 
Electomites the sub-miniature, metal-cased caaaine  deticllstba 
' . . ‘ P LW 40-3 
electrolytic capacitors that are 30% smaller and 30% 4 NLW 40-3_ 

1 ; es 4 NLW 10-15 
more reliable than conventional electrolytics. Fabri- 3 NLW 50-15 


« 


| 
i 
cated from selected highest-purity aluminum foil and 3 NLW 100 15 | 


unsurpassed in performance, ‘“Electomite” tubulars , Be 
ALL 14 for 38.6 


also have a “short’’-preventing plastic sleeve which ms baleen? 
P g | = This 30-30 promotion | 
makes them perfect for those close-fitting coupling, story—and the promot 
bypass and filter applications you come across every Distributor today! Also ask abx 
cial capacitor line for industrial « 


day in low-voltage, transistorized and printed circuitry. 


rot ey = CORNELL-DUBILIER ELECTRIC CORPORATION 


PANY 
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FEBRUARY, 1960 





oW YOU CAN HAVE YOUR CHOICE OF CENTURY’S UNIQUE 
Peak-to-Peak VACUUM TUBE VOLT METERS 


Model VT-10 


LINE OPERATED 


Model 


TERMS: $14.50 within 10 
days. Balance $11 
monthly for 4 months. 


VT-10 


“SO en 


FEATURES OF VT-1 and VT-10 


@ New advanced pentode amplifier circuit 
© Large 6” 100-microampere meter, many 
times more sensitive than meters used in 
most V.T.V.M.s © Simplified multi-color easy- 
to-read 4-scale meter ¢ No heat operation 
assures stability and accuracy ¢ Amplifier 
rectifier circuit with frequency compensated 
attenuator — a feature found only in costly 
laboratory instruments ¢ Meter completely 





WITH LARGE EASY-TO-READ 6” METER 
featuring the sensational new 


MUL Tl-PROBE (Patent Pending) 


No extra probes to buy! The versatile 
MULTI-PROBE does the work of 4 probes 


@ DC Probe @ AC-Ohms Probe 
© Lo-Cap Probe @ RF Probe 


No longer do you have to cart around a maze of entangled 
cables, lose time alternating cables or hunting for a misplaced 

robe. With just a twist of the MULTI-PROBE tip you can set 
it to function as either a DC Probe, AC-Ohms Probe, Lo-Cap 


Probe or RF Probe 
LINE OPERATED BATTERY OPERATED 


ideal for use on the test valuable wherever line con- 

bench. Designed to run cool nection is undesirable or 

even under continuous | unavailable ... Unique cir- 

operation ... Line isolated. cuitry assures ‘low battery 
drain. 


FUNCTIONS OF VT-1 and VT-10 
oC VOLTMETER . . . Will measure D.C. down to 1.5 volts 


ull scale with minimum circuit loading, and o~* accurate 
readings of scale divisions as low as .025 volts ... Will meas- 
ure low AGC and bias voltages from .1 “volts or less 
up to 1500 volts with consistent laboratory accuracy on ali 
ranges ... Zero center provided for all balancing measure- 
ments such as discriminator, ratio detector alignment and 
hi-fi amplifier balancing. 


AC VOLTMETER .. . True Peak-to-Peak measurements as 
low as 3 volts of any wave form including TV sync, defiection 
voltages, video puises, distortion in hi-fi amplifiers, AGC and 
color TV pres pulses ... Scale divisions are easily read down 
to .1 volts... Measures RMS at 1/20th the circuit loading of 
a V.0.M. Unlike most other V.T.V.M.'s there is no loss in 
accuracy on the lowest AC range. 


ELECTRONIC OHMETER . . . Measures from 0 to 1000 


iy ~- divisions are easily read down to .2 ohms 








isolated © Hand-crafted circuitry 
the headaches of printed circuitry © 1% re- 
sistors used for permanent accuracy ¢ Rug- 
ged gray hammertone steel case provides 

ary Idi and eliminates plastic 
case drawbacks of cracking or melting « 
Deep brushed long lasting etched aluminum 
panel ¢ Matching cover protects instrument 
face — snaps on and off instantly. 





Model 
CT-1 


tremendous range of operation... 


in-circuit checks: 


Quality of condensers even with circuit shunt resist- 
(This includes leakage, shorts, opens, in- 


ance. 
termittents) 


# Value of all condensers from 200 mmfd. to .5 mfd. 
” Quality of --\ caaaaaaaas condensers (the ability to e 


hold a charge 


» Transformer, socket and wiring leakage capacity 


out-of-circuit checks: 


Quality of condensers. . 
shorts, opens and intermittents) 


a 
» Value of all condensers from 50 mmfd. to .5 mfd. 

~ Quality of all electrolytic condensers (the ability to 
ad 


hold a charge) 


High resistance leakage up to 300 megohms 
transformer, sock- 
et, component and wiring leakage capacity 


New or unknown condensers... 


(This includes leakage, 


-.. Wil vaiues from .2 ohms to one billion 
ohms... Will detect high resistance leakage in electrolytic 
and by-pass condensers. 

RF and LO-CAP MEASUREMENTS...with these extra 
VT-1 functions you can measure voltages in extremely high- 
impedance circuits such as sync and AGC pulses, driving saw 
tooth voltages, color TV gating pulses, mixer output levels, 
LF. stage-by-stage gain and detector inputs. 





IN-CIRCUIT CONDENSER TESTE 


Here is an IN-CIRCUIT CONDENSER that DOES THE WHOLE JOB! The CT-1 actually steps in and takes over 
where ai! other in-circuit condensers fail. The ingenious application of a dual bridge principle gives the CT-1 a 
and makes it an absolute ‘must’ for every serviceman. 


OUTSTANDING FEATURES 


@ Ultra-sensitive 2 tube drift-free circuitry 


value... in-circuit or out-of-circuit 





resistance 


Built-in hi-leakage 
megohms 


Cannot damage circuit components 


Electronic eye balance 
accuracy 


Isolated power line 
Deep brushed long lasting etched aluminum panel 


Housed in sturdy gray hammertone finish steel 
case ... comes complete with test leads 





@ Multi-color direct scale readings for both quality and 


Model VT-1 


BATTERY OPERATED 


Model VT-1 


TERMS: $14.50 within 10 
days. Balance $11 
monthly for 4 months 





SPECIFICATIONS OF VT-1 and VT-10 


@ DC Voits — 0 to 1.5/6/30/150/300/600 
1500 voits 

@ AC Voits (RMS and Peak-to-Peak) — 0 to 
3/12/60/300/1200 voits 

@ Ohms — to a billion ohms, 1 


mms cene 


or 
K/100K 


ter scale — RX1/10/100/1K/10 
1M 


@ RF — Peak reading demodulator s 
plied for use on al! DC ranges 

@ Zero Center — available on al! [ 
ranges with zero at mid-scale 

@ Decibies — from —10 Db to 
36/50/62 based on the Dbm unit 
IMW in 600 ohms 

@ Impedance — 11 megohms DC 
ohm AC, 10 megohms Lo-Cap 

@ Input Capacity — 130 mmfd J 
mmfd. Peak-to-Peak, 25 mmfd. L« 





Simultaneous readings of circuit capacity and circuit 


indicator sensitive to over 300 


indicator for even greater 





Mode! CT-1 


$34°° 


TERMS: $9.50 within 1 
days. Balance $5 month 


ly for 5 months 








10 DAY FREE TRIAL ON CENTURY: INSTRUMENTS OF YOUR CHOICE 


for yo at nor 
instrur 


to-buy montt 


urself Sk why th 
Send for 


ty if) Cady 


selected CENT\ 
10 days before 
charges adde 


ountry 
y them for 


above all 
if satis 


IRY test eq ipment 


Duy only then 
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ev: CRT TESTER-REACTIVATOR 
TESTS, REPAIRS and REACTIVATES 


@ ALL BLACK AND WHITE PICTURE TUBES (including 110° tubes) 
aT. — to 30”, whether 12 pin base, 8 pin base, 14 pin base and the very latest 7 
7 ALL COLOR PICTURE TUBES ..» Each of the red, green and blue color guns is 


handled separately. 


CHECK THESE EXCLUSIVE FEATURES 
THE MULTI-HEAD (Patent Pending)... A SINGLE PLUG IN CABLE AND UNIQUE TEST HEAD 


—A tremendous advance over the maze of cables and adapters generally found with other 
testers. 


WATCH IT REACTIVATE THE PICTURE TUBE — You actually see and control the reactiva- 
tion directly on the meter as it takes place. This allows you for the first time to properly 
control the reactivation voltage and eliminates the danger of stripping the cathode of the 
oxide coating. It also enables you to see whether the build-up is lasting 


CONTROLLED “SHOT” WITH HIGHER VOLTAGE FOR BETTER REACTIVATION — Stronger 
than any found in other testers — high enough to really do the job — yet controlled to avoid 
damage to the picture tube. i a 





Housed in ‘ 

hand-rubbed BA ARAARE TERMS: $13.50 within 10 
n 

case com MT WATE days. Balance $11 | J UNIQUE HIGH VOLTAGE PULSE CIRCUIT— witi burn out inter-element shorts and weld open 

plete with a monthly for 4 months circuits with complete safety to the picture tube. 

MULTI-HEAD 











a VISUAL LIFE TEST — Enabies both you and your 

t he life-expe ° 
THE CRT-2 DOES ALL THIS RIGHT IN THE CARTON, OUT OF THE CARTON OR IN THE SET a tae aa en Age ee. we Sy fA 
( ® For quality of every black and white and color picture tube, employing the resistance to picture tube replacement when 


TEST 


time proven dynamic cathode emission test principle. necessary 
© For inter-element shorts and leakage up to one megohm. Separate short test 
provided for each element in the picture tube. SPECIAL LOW SCREEN VOLTAGE TUBES — win 
For life expectancy. handie new type picture tubes with special low 
Will clear inter-element shorts and leakage. voltage of approximately 50 volts 


REPAIR { Will weld open elements. 

/ The “SHOT” (high voltage controlled pulse) method of reactivation provided SEPARATE FILAMENT VOLTAGES volt ——e 
by the CRT-2 will restore picture tube to new life in instances where it was not y . ypes as 
possible before. The high voltage is ae, ae Sona of stripping the 
cathode as you always have perfect control of the high voltage pulse. ‘CE’ 

REACTIVATE The ‘““BOOST” method of reactivation also provided by the CRT-2 is used NEW SF PICTURE TUBES pM = omen 
effectively on tubes with a superficially good picture but with poor emission joee tiakaens Gale pee eros 1s ne 
and short life expectancy. It will also improve definition, contrast and focus YEO proture . 
greatiy and add longer life to the picture tube. 


well as the older 6.3 voit types 








Simply set two controls .. . insert tube . . . and press he) button to test 
any of over 900 tube types completely, accurateyy . . IN JUST SECONDS! 


The FAST-CHECK enables you to cut servicing time way dow ; rofitable call-backs 
and increase your dollar earnings by selling more tubes with very little effort on your part. You 
make every call pay extra dividends by merely showing your customer t tual condition and 
life expectancy of the tube. The extra tubes you will! sell each day w y for the FAST-CHECK 
in a very short time. 


PICTURE TUBE TEST ADAPTER RANGE OF OPERATION 

INCLUDED WITH FAST-CHECK Checks quality of over 900 tubes types, employing the time 
Enables you to check all proven dynamic cathode emission test. This covers more 
picture tubes (including than 99% of all tubes in use today, including the newest 
the new short-neck 110 poke teensy ma tubes, = 12 £5 ate-volt —, pe toe 
degree type) for cathode pone pt ghee ee wee ators, spec purpose hi-fi tubes 
emission, shorts and life w Checks for inter-element shorts and leakage. 

expectancy... also to reju- » Checks for gas content 

venate weak picture tubes. w~ Checks for life-expectancy. 


SPECIFICATIONS 


@ No time consuming multiple switching . .. only two settings are required instead of banks of switches 

Housed in hand-rubbed oak on conventional testers @ No annoying roll chart checking . . . tube chart listing over 900 tube types is 
carrying case complete with located inside cover. New listings are added without costly rol! chart rep! nent @ Checks each sec- 
CRT ADAPTER tion of multi-section tubes and if only one section is defective the tube will re Bad" on the meter scale 
@ 41 phosphor bronze beryllium tube sockets never need replacement ¢@ 74 pin and 8-pin straighteners 
Model FC-2 mounted on panel @ Large 42” D’Arsonval type meter is the most sensitive available, yet rugged — fully 
om TERMS: $14.50 within 10 protected against accidental burn- cut @ Special scale on meter for low current t nes @ Compensation for 
“69 days. Balance $11 line voltage variation @ 12 filament positions @ Separate gas and short jewel indicators @ Line rsolated — 

Net 








no shock hazards @' Deep brushed long lasting etched aluminum pane! 


NOTE: The Fast-Check positively cannot become obsolete . circuitry is engineered to accommodate 
all future tube types as they come out. New tube listings are furnished periodically at no cost. 


MAIL CENTURY ELECTRONICS CO., INC. 111 Roosevelt Ave., Dept. 102, Mineola, N. Y. 


+ € f you l y y ef 10 t \ 
Model VT-10 Vacuum Tube Velt Meter ey 8 Sa! See cca Gan neireneete | te ge gy 


REE $14.50 within 10 days, Balance $11 monthly for 4 months. tried the equipment for 10 full days | will eit i you the down 
Model VT-1 Battery Vacuum Tube Voit Meter $58.50 | Payment and agree to pay the balance in t thly payments 
$14.50 within 10 days. Balance $11 monthly for 4 months, | Shown, or! will return the units and owe 


TRIA L Model CT-1 In-Circuit Condenser Tester $34.50 
$9.50 within 10 days. Balance $5 monthly for 5 months. | name 
Model CRT-2 CRT Tester-Reactivator $57.50 
eel) te). $13.50 within 10 days. Balance $11 monthiy for 4 months, 
i Model FC-2 Fast-Check Tube Tester $69.50 
TODAY! $14.50 within 10 days, Balance $11 monthly for 5 months. 


Prices Net F.O.B, Mineola, N. Y. City State J 
Oe eee 


monthly for 5 months. 








Address 
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AL BES 
INDIVIDUALLY BOXED 
UNCONDITIONALLY 
GUARANTEED ONE YEAR 
SEND FOR FREE COMPLETE 
TUBE LIST & ORDER BLANK 
INQUIRY PUTS YOU 
ON MAIL-LIST 


GIFT OFFER Me 
ONE 68G6G tube will be ost 
shipped FREE with any $10.00 $3 
or more order accompanying 
this ad 


PART 
OFTEN Ni bist 


an 
“Obeau 


EE 
EICO TUBE 
TESTER 


By popular 
demand we 


fabu 
FREE GIVE- AWAY 
get this EICO ae 
er kit 2#625 aeso 
LUTELY FREE .. you 
purchase $199.00 worth 
tubes from 
within 60 


test equipment & 
components that 
distribute 


Semiconductors _ 
a ee RICE SCHEDUL 
Te TELEVISION PICTURE Tus 
PICTURE eens Ss Bs ONE a 
oP 25 4s 


SaurrOn,, 

i) 

pepetetete pete hei 
$2908 


° 
op<40fr 


21ALP4 
21AmP4 
21aP4 

21ATP4 
21AUuP4 


Speciai-purpose 
ting and industrial 
immediate 


transmit 
Tubes 
delivery 


ere kad 
~ 








est 
ON ANY 
equire a deposit on 


upon 
ACUMINIZED 
‘ 


ube 
efunded | nmedi- 
epaid 
mpt from our 


Canada only) 


Suouasouas 


1 
Complete Outdoor | switch-TYPE 
FIBER FUSE CONICA ANT 
cLiP 1Sc ea. i t Indoor Antenna 
ocal/fringe are 
12 for $1.65 as elem. ant Shipped postage 
PREPAID with crossbar. 5S paid New 6 
seamiess mast position switch 
ee (ailum.), chimney | for use on U 
RCA CHEATER or 7 VHE and color 
coros (state sets Attrac- 
39c ea tively packaged 
ige pk 6 for $1.95 $2.99. ‘ots of 
Prepd $2.49. 


for $14.29 


PREPAID 


NEW AND HARD 
TO GET TYPES 
PROMPT DELIVERY 


10NS5 
1G3GT/183 
2cys 


so 
1704 ‘so. SOEHS .59 
APPROX. COST 


ANY TYPE Ex 
CESS REFUNDED 


idom used 


delivery 


GSN7GT A & 8 
Lots of & 
of 100 $44.50 
T 
$18.95 
$34.95 


$24.95 
$47.95 


$18.95 
$34.95 


$22.95 
$41.95 
Postage 


PARALLEL PICTURE 
TUBE BRIGHTENER 99c 
Series type $1.39 





AUTO VIBRATORS 

6 Voit 4 Prong 
Universal 

12 Voit 3 Prong 
Standard 

12 Voit 4 Prong 
Standard 


$1.59 
$1.79 
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(Continued from page 118) 
to mix and handle. 
somewhat more expensive 
polyester types. These differences 
not important since either type is 
than adequate for cabinet repairs 

You can get complete kits of 
hardener and Fiberglas at large 
boat 
materials by 


Epoxy 
also 


mobile or stores, or orce 
mail from the Sea 
Ward catalogs. Epoxy and Fibs 
kits have also recently int 
to the electronics trade. 
With its cataly 
ough to do as many 


only 


been 


rst, 3 ounces of 
as 10 
40c. K 
mixing paddle, 
and about a 
$0.95 to $2.30. 


repair jobs 
easuring 
rtment 
resin run from 


costs 
cups, 


glas asso 


Using the resin 
Accurate 


mixing 


and tl 
importar 
mixing 1S usua 
n sm nall batches. 


The 


measuring 
extremely 


Cli becau st 


are 


proportions are by 
kits 


mal 


we 
have 
kings 
(by 
for that particular resin. 
We best 
details by actually 
epair step by So let 
Fig. 1 begin repairing 
that has a broken-out end. 
First, tape the broken end 
pressing masking tape firm 
surface. Then pull on the 
the tape and, at the same tir 
against the surface on 
side of the break. 
Paper masking 
application. F 
evel! 


some 


witn 


paper mea 
on the 


means of 


+ 


ate weight 
can describe the 

following 

step 


and 


tape 1s 
ilament-reinfo 


stronger and more tena 


is too tough to use convenis 


small Reserve fil 
for the 
This 


vides 


repairs. ame 
TV 

pull-and-tape 

pounds of fo 


big cabinets 


procedu 
several 
not 


buckle 


resins 


ignt H 


obviously 
tort the case. 


pul ed 


enough to 
If the case i 
together, only a thir 
crack will be left. 

The next and 


l esin mixing. 
RE-2 deal arrangement, 
Phone HUmboldt 4-9848 or trip scale for 


ex pensive 


FREE POSTAGE ON AL TUBES LISTED 
POs & TERRITORIES. BE 

Seno APPROXIMATE POSTAGE 

EXCESS WILL BE J ay sepa 

New Jersey. 


oo LIBERAL TERMS: NO MINIMUM SaSes.. 
s 


FOREIGN SHIPMENTS 


picture tubes and outdoor antennas shipped FOB Harrison, LY MARK 


TELTRON ELECTRIC CO. 


428 Harrison Ave. Harrison. N. J. 


most impor 


Fig. 2 
with a sma 
we igt 1! 
balance ] , l 
at photography st Of co 


res, 





absolt necessit 


for 


an 
convenience 


certainly a 
‘ ' four 


= RECORDING TAPE for 





epall 


CONVERT TO COLOR TV 


DAI le on 


scale. 
COLO ixing 


Mod, by M nn. Min. & 


and tongue 
from drug 
penny, 


‘ : posable. cups 


«& 
npatible color 


$1.55 
1800 1.95 
"1800" Mylar 2.39 
~ 2400 ¢ = 3.2 2.75 > 
7s - RR 7 ie iin ds . If a app 
D , oS of ; the edges of the depressor, it w 
easily down the middle. This g 
for-one convenience 
ing Fig. 3 shows a 
in use, 

Always begin by 
paper or paper towels on 
area. This is easier 


sors al avaliable 
*1200° Acetate a sey * : lable , 
os ior a makt 


two 
combination. 


about 


bowing pressure is 


Complete 
tion, all 
and 


booklet—gives theory of opera- 
construction details, schematic, 
sample color filters 

Parts Kit—Al! Special 
Delay Line, Crystal, Color 
Up to 16” $19 95 17” and $20 95 
ets— . Lorger . 
Other Kits, Wired Chassis, Motors Available 
COLORDAPTOR 1798 Santa Cruz 


Menio Park, Calif 
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half 


corners, 
You 


HI-FIDELITY CENTER 


1799-N ist Ave. New York 28, N.Y 
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spilled resin from the workbench. 

Place a cup on the left side of the 
balance and make sure the sliding 
weight is completely to the left. Now 
balance the weight of the empty cup, 
placing weight on the right side of the 
balance. Bits of solder or small hard 
ware will do. 

Then place additional calibrated 
weights on the right, equal to the 
desired amount of resin, and add resin 
until the scale is again balanced. 

As the last weighing step, slide the 
adjustable weight to the right—an 
i:mount equal to the required weight of 
the catalyst. Next, add catalyst to the 
esin until the scale balances. Around 
» or 6 grams of resin will be enough 
to repair the cabinet in the photographs. 


Weights and measures 

The gram is a very convenient unit 
f weight, based on the metric system. 
Approximately 28 grams equal 1 ounce. 

Ordinary coins make convenient gram 
veights. A nickel weighs 5 grams. 
(This should be easy to remember!) 
9 


\ dime weighs 2.5 grams, a quarte1 


6.25 grams, anda fifty-cent piece 
weighs 12.5 grams. 

Follow the directions on the esin 
container closely. Do not guess at the 
proportions or amounts 

To a very small extent, we shall 
violate this warning and suggest that 
10° additional catalyst be used when 
mixing less than 10 grams. This com 
pensates for catalyst that will be 
as a film on the mixing containe 
not mixed with the resin. 

Whenever you see an unmixed drop 
of catalyst on the side of the cup, 
gather some resin on the mixing stick 
and smear it into the catalyst. Then 
push this into the central pool of resin 
and continue to stir. Never stir even a 
ery small batch of plastic less than 

nute Thorough mixing is impor 


readers will not wish to invest 

balance scale. As a_ substitute, 

tape two paper cups—one at 

nd of a foot ruler. Then pivot 

iler at exactly the 6-inch mark 

m a round pencil. Tape the pencil to 

the table so it will not roll. Now add 

bits of wire or solder until the cups 

balance or, just. as good, almost bal 
ance 

This simple arrangement will tilt 
from one side to the other with less 
than 1/20 gram. This is even more 
sensitive than the photographic scale 
However, it is not as convenient. 

Use coins for weights of 2.5 grams 
or more. For smaller weights, cut a 
length of solder equal to 5 grams and 
divide it into five equal lengths. These 
will serve as gram weights. Divide 
them further for even smaller weights. 


After mixing 

When the resin and catalyst are 
mixed, immediately spread the mixture 
over the crack and % inch either side 
of the break. Do this only on the inside 


of the cabinet. See Fig. 3. 
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FIRST TIME... a versatile 


DUAL 


® ENN SOLDERING GUN 


| 
| 


FOR ONLY 


$77 


...and best of all, 
it’s a new 


Here from Weller, long time leader in the solder- 

ing field, is the newest and finest soldering gun 

value on the market. 

WELLER DUAL HEAT FEATURE saves time, 

gives greater convenience and greatly increases 

tip life. A touch of your finger on the Triggermat 

trol switches heat to high (125 watts) or low (90 

as your job requires. It adapts instantly to varying 

and you use high heat only when necessary. 

HIGH EFFICIENCY WELLERTIP utilizes copper for superior heat 
transfer and soldering efficiency, plus iron plating for durability. 
Flat cross-section design gives added strength and lit 


NEWEST DESIGN with sturdy plastic housing that resists hard 
knocks. Compact “feel” and comfortable balance aid precision 
soldering. Like all other Weller guns, this new model features instant 
heat, and a spotlight illuminates your work 


KIT INCLUDED 
In additi 


Sold 


e Nylon Fiux Brush 


e Soldering Aid for opening old 
joints, twisting wires 


e All-purpose Solder 


WELLER ELECTRIC CORP. - 601 Stone’s Crossing Rd., Easton, Pa. 
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Send Coupon for Latest 


REE 4 


ELECTRONICS Catalog WY 


plus every new issue for 


Act today! See the 
newest, the best, 
the most complete 
line of electronic 
equipment in Amer- 
hi-fi, 
LP rec- 
optical 


ica stereo, 
ham radio, 


ords, tapes, 


goods and scores of 


others. Over 100,000 

items—everything 

for the the 

pro, the devotee or 

just the interested, 

Mail the coupon 

now! We will send 

you immediately, 

Free and Postpaid, 

not only our latest 

312 page Electronics 

Catalog but every 

new the 

next 12 months—a 

full year’s Free sub- 

scription to the finest in electronics and 
associated products all at famous money- 
saving Radio Shack prices. Satisfaction 
guaranteed on every 
money back 
money too 


amateur, 


issue tor 


order or 
Invest in the best ind save 
shop at Radio Shack 


your 





ne of thousands of 


just om RADIO SHACK buys 


Transistor 

Battery Radio 

19.95 Value 
only 


$995 


Exclusive } 
tery radio Ont 2 

s than 
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‘ inches in size 
Built-in 
Conelrad 


Radio Sha 
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Radio Shack Corporation Dept. 2E 
730 Commonwealth Ave, 
Boston 17, Massachusetts 

Please ser 
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Address 
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Now spread Fiberglas filaments 
fluff over the resin and work them int 
it with the wooden stick. Use enoug 
Fiberglas to make a puttylike 
ency. As necessary, smooth 
amount of additional 
surface and the job is completed. 

To get the Fiberglas filaments, 
coarse Fiberglas cloth (supplied 
the kits) into small strips wit! 
sors. The woven structure 
yielding large bundles 


consis 
rn 


a siugn 


resin ove 


easily 
apart, 
ments. 

Besides reinforcement, the 
resin from running 
ping while it is still liquid. 

Through capillary action, 
line crack fills flush to the ou 
face. The crack is too 
for the resin to run 
exterior. 


howeve 


small, 
out al ma 


resin is suitable for 
cabinet. Since the 
discontinuity at th 
a clear resin-filled hairline « 
hardly noticeable. 

If colored resins are atte 
mismatch in color 
to stand out in contrast. Green, 
red and white 
for coloring the 
be of 

The resin will 
hardness within 24 hours. Placing 
cabinet in a warm part of the 
hastens the hardening. But, unde 
circumstances, place a plastic cal 


HERE’S HOW TO GET YOUR 
START in Radio-Electronics! 


The most 
important 
training of all! 


Clear 
any color 
duces the 


2mpted, 
will cause the « 


pigments are a 
resin and 


a) ] 4 
Special applica 


possil 


some use lil 


usually react 


Now 

you'll 

really 
understand 
circuits— 
components— 
equipment! 


j 
! rrents 


t 0 pi res and s 
hings dk bly clear Then, t toy 


ir les an easi nderst 
INTRODUCTION TO SLE TRONICS 
0 days at our ris 


10-DAY FREE EXAMINATION 


I 


| Dept. RE-20, RINEHART & CO., 
| 232 Madison Ave., New York 16, N.Y 
Send BASIC ELECTRICITY alr “ 
0-day free exan ination. If 
send you $6.50 (plus postage) ir I 
im ok cma 4 Sa 
Send $6 50 with R.-. and we pay postage. !0-day 
money-back guarantee.) 


Name 
Address 


City, Zone, State 
OUTSIDE U.S.A. 87.00 cash.10-da 


direct 
even |! 


heater. This is a 
distorted (or 


€a a 
tion for a 
cabinet, 

Remove the masking.tape, 
case a quick polish and the job 

Try patching a junked cal 

ire, to your techni 
fore jumping into a rush custor 

Then, you would like t 
the multimeter case that fell 
truck months ago and is now 
ith electrical tape? 

For a case into tl 
nore parts, join pieces at 
et the harden, and ther 
esulting large. Even 
abinets may be handled this wv 

it too much trouble. 

Once you get the hang of it 
can be repaired in 20 minutes, 
getting everything together ar 
the resin. The work can ¢ 
andled by a helpe or even tne 

tion of the 


sharpen 


perhaps, 


together w 
‘ broken 

two 
resin 


pieces. 
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TARZIAN Offers 48-Hour, 
Direct Factory Service 
on Tuner Repairs 


That's right. Net, $8.50 per unit and 
UV combinations, including ALL repla 
parts. 90-day warranty against defect 
manship and parts failure. Tuners rey 
accounts. Repla 
fered at these prices* 
VHF 12 position tuner . 
VHF 13 or 16 position 23.00 
VHF/UHF combination... . 25.00 
waar 6 + sire 8 4 15.50 


*Subject to change 


Tarzia iade ners are ¢ 
(¥ tified by this stamping 
When inquiring about ser 


approved, open 


ontunersnotr 


$22.00 


placements for other than Tarz 


tuners, always give tube complemer 


length... filament voltage... serie 
. IF frequency, chassis ident 
and allow a little 


this address for fast, 48-hour serv 


SARKES TARZIAN, 
Att.: Service Mgr., Tuner Divis 
East Hiliside Drive 
Bloomington, Indiana 


heater 
more time for ser 


Inc. 
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A Tough Dog! 


By JAMES A. FRED 


RECENT radio repair job on an 
an RCA model 8X71 turned out to 

be a tough dog. An AM/FM table 
model, it had a bad case of hum modu- 
lation—hum that comes in only when 
a signal is tuned in. The set had been 
in another service shop before I got it. 
Whenever I get a set that has been 
worked on like this one, I always get 
a circuit diagram and check it 
before I start to work. I 


19U6 
CONVERTER 


over 
found 


soon 


TO IF TRANS 
— 


TO SWITCH 
| 36 VAC TO OTHER HTRS 





54 VAC 


TO SWITCH 


electrolytic and two ceramic 
from the FM 
replaced these 
that had 


hum was 


that an 
capacitors were 
discriminator circuit. I 
two parts plus a 35W4 
misplaced and found that the 
still there. 

I removed the tubes from the set and 
tested them on a mutual-c 
tube checker. All tested good. 

When a visual examination failed to 
reveal anything wrong, I resorted to 
the old trick of listening fo with 
a pair of headphones. I 
.05-uf capacitor in series with one head 
phone lead and grounded the other. I 
then touched each pin of the 19J6 
converter tube with the unconnected 
end of the capacitor while I listened 
for hum. I first tried pins 3 and 4 and 
naturally got a loud hum these 
were the heater pins. I then went 
through the rest of them in order and 
heard a hum on pins 5 and 2, with the 
loudest hum on pin 2. This seemed to 
indicate that there was something 
wrong with the 19J6 so I took it out of 
the socket and checked for leakage 
with the highest resistance range of 
my vtvm. Between the heater and pin 
5 there was a resistance reading of 
70 megohms. Between all the othe) 
pins, the resistance reading was infinity 
This leakage resistance allowed a small 
portion of the voltage on the heater 
string to leak through to the grid, where 
it modulated the incoming signal. The 
set now worked on AM, but still 
dead on FM. I started another wire 
by-wire check and found that a bypass 
capacitor had been soldered from grid 
to ground instead of from cathode to 
ground on the socket of the FM if 
amplifier. Rewiring one lead restored 
normal operation. END 
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KING-SIZED 
PAGES 


EVERYTHING 
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TV AND 
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LISTED HERE 
FOR ist TIME 


21 PAGES . 
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Kansas City 6, Mo 


Say you saw it in 
RADIO-ELECTRONICS 
when answering ads! 


TAPE RECORDERS 


HI-Fl COMPONENTS 

SLEEP LEARN KITS 

MERITAPE UNUSUAL 

Low cost, high VALUES 
quality recording 
tape, in boxes or cans 
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1960 CATALOG 


DRESSNER, 69-02RE 174 St., Flushing 65, N.Y. | 








DF MAIL ORDER HI-FI “Be 


all your HI-FI fr 
assured of perfect 
from NY stock 


You can now purchase 

reliable source and be 

makes delivery 

fi, Recorders and tape within 24 ho 

LIST OF YOUR HI-Fi REQUI 

OUR WHOLESALE QUOTATION 
FREE wholesale catalogue 


CARSTON STUDIO 


REM 


125-RD E. 88 St. 
New York 28, N. Y. 
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For the frst time ever: QNE TESTER PROVIDES ALL THE SERVICES LISTED BELOW! 


wa» ALL PURPOSE BRIDGE 


4 CONDENSER BRIDGE ‘* RESISTANCE BRIDGE 
a SIGNAL TRACER a TV ANTENNA TESTER 


SPECIFICATIONS: 
CAPACITY BRIDGE SECTION in the antenna, so why no 


4 Ranges: .00001 Microfarad to 1000 Microfar- tenna -¥ 7 2 Ranges: 2 
ads. Will also locate shorts, and leakage ip to coax and to 250’ for 300 « 
20 megohms. Measures the power fact al SIGNAL TRACER SECTION 
condensers from .1 to 1000 Microfarad owe! wW of the R.F , , 
factor is the ability of a condenser t etalr the Mod , Bo mgr oo 
charge and thereby filter efficiently.) ate sign in R.F. and A 
RESISTANCE BRIDGE SECTION cee ar ee aeons ane eee 
Model 76 BRIDGE . Total Price $26.95— 2 Ranges: 100 ohms to 5 megohn tesistance 
Terms: $6.95 after 10 day trial. then $5.00 can be measured without disconnecting « 
p s ‘ ; 3 connected across it. (Except, of « ‘ 
monthly for 4 months atisfactory. Otherwise the R C combination is part of an R nk Model 76 comes complete with 
return, no explanation necessary all accessories including R.F 
TV ANTENNA TESTER SECTION and A.F. Probes: Test Leads 
Loss of sync., snow and instability are nly and operating instructions NET 
few of the faults which may be due to a break Nothing else to buy. Only 


SUPERIOR’S NEW re WITH NEW 6” 
MODEL 79 od FULL- VIEW METER 
A Combination ee en ha ones 
Model 79 SUPER-METER car 


VOLT-OHM MILLIAMMETER. vs )*sionvoltad syn 
Plus CAPACITY, REACTANCE, 03 Sores ni Rl2'Nit 


ra meter 


INDUCTANCE and DECIBEL =» 8c" einch mews 
MEASUREMENTS. Specifications 


Also Tests SELENIUM and SIL- . 
ICON RECTIFIERS, SILICON and = ssisrayce 
GERMANIUM DIODES. REACTANCE 


1 o INDUCTANCE 
The Model 79 represents 20 years of ntinu DECIBELS 
experience in the design and _ productior f 
SUPER-METERS, an exclusive SICO de The following components are all test 

> appropriate test potentials wo 5 
om scales on the meter are used for di 
In oe a nt Ce desig nec t Al Blestrebtetle Goadencere 
Gret SUPER-METER, Mock " 4 All Selenium Rectifiers All G 
: followed with Model 1250 ar n succeeding All Silicon Rectifiers All Sili 
Model 79 — SUPER-METER . . . Total Price with others including Mode 0 and 670-A \ 

: ere basically V.O.M.’s with extr. service Model 79 comes complete with operating inst 

$38.50 — Terms: $8.50 after 10 day trial vided me oe OF se — pasar Berm test leads. Use it on the bench—use it on call 


lined carrying case incltuded 
then $6.00 per month for 5 months if Now, Model 79, the latest SUPER-METER it at ne extra charge accom $ 50 














modates the tester, instruc- 


satisfactory. Otherwise return, no explana- cludes not only every circuit imy vemer 
tion book and test leads. 


fected in 20 years of specialization, but ir di- Only 


rs m includes those services which are t ; 
g num- NET 


for properly servicing the ever increasir 


GENOMETER 


7 Signal Generators in One! 


M R.F. Signal Generator for A.M. ‘ Bar Generator 

M R.F. Signal Generator for F.M. Cross Hatch Generator 

“ Audio Frequency Generator “ Color Dot Pattern Generator 
“ Marker Generator 

A versatile all-inclusive GENERATOR which provides ALL the outputs for servicing 


A.M. Radio * F.M. Radio * Amplifiers * Black and White TV ° Color TV 

R. F SIGNAL GENERATOR: VARIABLE AUDIO FRE- BAR GENERATOR: Th: 
e Model 50A Genometer QYENCY GENERATOR: In < 50A projects an actual B 

Model TV-50A—Genometer. Total price— Provides complete coverage for dition to a fixed 400 pe any v Sicalien > 


A.M. and F.M. alignment. Gen 
= i! ster ri 
$47.50 erms: $11.50 after 10 day trial, then erates Radio Frequencies from sine-wave audio. the Model onsist of 4 to 16 


f hs i ‘ 4 
$6.00 monthly for 6 months if satisfactory. 100 Kilocycles to 60 Megacycles ty.soA Genometer provides a 7 to 20 vertical ba 
Otherwise return, no explanation necessary! on fundamentals and from 60 ‘ 

Megacycles to 180 Megacycles variable 300 ycle to 20,000 THE MODE 
on powerful harmonics cycle peak wave audio signal 


tion necessary! 











comes absolutely 
with shielded 


CROSS HATCH GENERATOR: The poT PATTERN GENERATOR (FOR COLOR TV) MARKER GENERATOR: The Model TV- operating 


Model TV-50A Genometer will project a Although you will be able to use most of your 50A includes all the most frequently 


ross-hatch pattern on any TV picture regular standard equipment for servicing Color needed marker points. The following 
tube. The pattern will consist of non TV, the one addition which is a ‘'must'' is a Dot markers are provided: 189 Kce.. 262.5 Kc 
Pattern Generator. The Dot Pattern projected on 456 K 600 Kc., 1000 K 1400 Kce., 1600 





shiftin hori tal nd ert | lines P T 

nterlaced to rawide eek. coe* any color TV Receiver tube by the Model TY-  Kc., 2000 Ke., 200 Ke., 3579 Ke.. 4.5 Mc., 
—— ener & Hee wee 50A will enable you to adjust for proper color 5 M 10.7 Mc. (3579 Kc. is the color 

hatch effect convergence burst frequency) 


EXAMINE BEFORE YOU BUY! 
USE APPROVAL FORM ON NEXT PAGE 
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SUPERIOR’S NEW MODEL TW-11 


STANDARD 
PROFESSIONAL 


% Tests all tubes, including 4, 5, 6, 7, Octal, Lock-in, 
Hearing Aid, Thyratron, Miniatures, Sub-miniatures, No- 
vals, Subminars, Proximity fuse types, etc. 

* Uses the new self-cleaning Lever Action Switches for 
individual element testing. Because all elements are 
numbered according to pin-number in the RMA base 
numbering system, the user can instantly identify which 
element is under test. Tubes having tapped filaments and 
tubes with filaments terminating in more than one pin 
are truly tested with the Model TW-11 as any of the pins 


TUBE TESTER 


NOISE TEST: Phono-jack on front pane! for plugging in 
either phones or external amplifier will detect micro- 
phonic tubes or noise due to faulty elements ond loose 
internal connections 


EXTRAORDINARY FEATURE 


SEPARATE SCALE FOR LOW-CURRENT TUBES: Previ- 


ously, on emission-type tube testers, it has been standard 


practice to use one scale for all tu As a result, the 
calibration for low-current types has been restricted to a 
small portion of the scale. The used here 


greatly simplifies testing of low-cu 


may be placed in the neutral position when necessary. 
% The Model TW-11 does not use any combination type 
sockets. Instead individual sockets are used for each 
type of tube. Thus it is impossible to damage a tube by 
inserting it in the wrong socket. 

% Free-moving built-in roll chort provides 
complete data for all tubes. All tube listings 
printed in large easy-to-read type. 


UBE TES 


SPECIFICATIONS Pr 
TEST ANY TUBE IN Tests over 600 tube types Z 
10 SECONDS FLAT! 


scale 


Model TW-11—Tube Tester 
EE 
Terms: $11.50 after 10 day trial, 
then $6.00 monthly for 6 months 
if satisfactory. Otherwise return, 
no explanation necessary. 


types 


The Model TW-11 operates on 105-130 Volt es 
A.C. Comes housed in a handsome portabl 
stitched Texon Case. Only 











SUPERIOR'S NEW MODEL 82A 


Multi-Socket Type 








vibrationless readings 

Use of 22 sockets permits te 
chart (over 600 types included). 7 and 9 pin str 
Press down the quality button— 


Tests OZ4 and other gas-filled tubes 
(a) Turn the filament selector switch popular tube types and prevents 
sible obsolescence 
THAT'S ALL! Read emission 
Se 
quality direct on bad-good 


Employs new 4” meter with sealed air- 
damping chamber resulting in accurate 
to position specified. 
Insert tube into a numbered Dual Scale meter permits testing 
socket as designated on our low current tube 
aighteners mou: 
Model 82A—Tube Tester 
Total Price $36.50 
Terms: $6.50 after 10 day trial, 
then $6.00 monthly for 5 months 
if satisfactory. Otherwise return, 
no explanation necessary. 
meter scale. 


indicate leakage up to 5 mego 


Model 82A comes housed In handsome, por 
Stitched Texon case. Onl 








SUPERIOR'S 
NEW 
MODEL 83 


C.R.T. TESTER 


TESTS AND REJUVENATES ALL PICTURE TUBES 





ALL BLACK AND WHITE TUBES 


From 50 degree to 110 degree types 
—from 8" to 30” types. 


ALL COLOR TUBES 


Test ALL picture tubes—in the 
out of the carton—in the set 


@ Model 83 is not simply a rehashed black and white @ Model 83 will detect tubes which are apparently good 

C.R.T. Tester with a color adapter added. Model 83 em- but require rejuvenation. Such tubs will provide a pic- 

ploys a new improved circuit designed specifically to test ture seemingly good but lacking proper definition 

— the older type black and white tubes, the newer type contrast and focus. To test fo malfunction, you 

black and white. tubes and all color picture tubes simply press the rej. switch o 83. If the tube is 

Model 83—C.R.T. Tube Tester @ Model 83 provides separate filament operating volt- weakening, the meter reading te the condition 

Total Price $38.50 ages for the older 6.3 types and the newer 8.4 types @ Rejuvenation of picture tubes simply a matter 

@ Model 83 employs a 4” air-damped meter with qual- of applying a high voltage to the nent. Such voltages 

Terms: $8.50 after 10 day trial, ity and calibrated scales. improperly applied can strig thede of the oxide 

then $6.00 monthly for 5 months @ Model 83 properly tests the red, green and blue sec- coating essential for proper emission. The Model 83 ap- 

if satisfactory. Otherwise return, tions of color tubes individually—for each section of a plies a selective low voltage to assure in- 
no explanation necessary. color tube contains its creased life with no danger of cathode damage 


oe aro ~ aad a 939s 
SHIPPED ON APPROVAL 
NO MONEY WITH ORDER — NO C 0. D. 


lll le ee Oe a a a a 
§ MOSS ELECTRONIC, INC. 
g Dept. D-713, 3849 Tenth Ave., 


iformly 








Model 83 comes housed in handsome portable Saddle Stitched 17 
complete with sockets for all black and white tubes and all color t 








Try any of the instru- 
ments on this or the 
facing page for 10 
days before you buy 
if completely satisfied 
then send down pay- 
ment and pay bal- 
ance as indicated on 
coupon. No Interest 


i 

i 

Finance" Choraes : 
Finan ar 

Ka qt not com- , 

| 

i 

' 


New York 34, 
ked on approval. If 
est OF nan e charge 


ifter a 10 day t positively ancelling all further ol 


N. Y. 


$47.50 


Model Total Price $26.95 
$ Baiance $6.00 


6.95 within 10 days 
monthly for 4 months 
Mode! 79 Total Price $38.50 
$8.50 within 10 days 
monthly for 5 months 


Mode! TW.11 Total Price 
$11.50 within 10 days 
monthly for 6 months 
Total Price $36.50 
10 days. Baiance $6.00 
for 5 months 
0 Model 83 Total Price $38.50 
$8.50 within 10 days. Balance $6.00 
monthly for 5S months 


Balance $5.00 


Mode! 682A 
$6.50 within 
monthly 


ed! Balance $6.00 
pletely satisfied re- 

turn unit to us, no 
explanation neces- 
sary. 


Mode! TV-SO0A Total Price $47.50 
$1 © within 10 days 
monthly f 


Balance $6.00 
or 6 months 


See ee ee LLL LLL LLL LLL LLL LL LLL 


FEBRUARY, 127 


1960 





Transpace | RADIO 


—6 channel | 2 ~— a ECONOMY 
Citizens’ Band <heeg =". CODE 


radiophone 


You get every top feature in a TRANSPACE — the set that gives you the full possi OSCILLA OR 
ties of Class ‘‘D.’ 


Six-channel operation. Choose up to 6 channels, by means of an illuminated front 
ine! selector. The dial is direct reading — no interpolation needed 


Three-way power supply — operates from 115 volts ac, 6 and 12 volts dc. Only By JAMES MARTIN 


ne Transpace Model for car or home 
Maximum legal power — a full 3 watts RF output |F economy is important 
One-microvolt sensitivity for maximum reception ...37 db selectivity ae eons i is for = It ( 
Full 100% modulation, plus automatic squelch and automatic noise limiter inexpensive components, 


transistor, a standard e: 
No retuning — the Transpace maintains full sensitivity and power output when you ' — 


small capacitors and a 1.5-v 
switch channels 


battery 
Rugged construction—withstands the roughest mobile use. Super-tough vinyl finish 


immediate delivery from stock. Write for literature and name of local dealer 


Vee INC. 


Foothill Boulevard » San Fernando, California 


RESIST-0-CHEST 


ends 
‘cigar box 


he 


confusion’ 


COMPACT 
ALL-METAL 
HINGED-LID 


here's 


MONEY MAKING 
CONVENIENCE 


tubes, tools and built-in 

tube tester...all in one 

handy case! 

DYNAMIC 

THE V100 
CADDY -TESTER 

Order from 

your IRC 800 

Distributor 


soldered to this connectio 
phot ») and neatly led 


dered to one of the 


with any of 10 Handy-Pak 
Carbon Resistor Assortments 
34 to 77 Values 


*24* to $110* Dealer Net 


_— the magnet down (point 

ONLY $109.00 wire, the length of the pl 

also secured to the screw 

Write VIS-U-ALL securely to the phone cord 

PRODUCTS CO, inch intervals. 

for 645 EASTERN, S. E The circuit is fairly simpl 
° GRAND RAPIDS acl at ‘ ains oscillat 
\TERNATIONAL RESISTANCE COMPANY Details | ~ > ms DS 6, back that maintain 
DISTRIBUTOR SALES DIVISION MICHIGAN tained from the phone co 


414. N. 13th STREET © PHILADELPHIA 8, PA back to the transistor’s floati 


“ 
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RADIO 


The operating frequency 
chiefly by the values of 
and the inductance of the phone coil 
that C2 is connected Current 
drain runs from about 100 to 200 ya, de- 
pending on the particular t 
used. 

Construction is no problem. 
lator can easily be assembled in 


is determined 
capacitor C2 


across. 
ansistor 


The oscil- 
a small 


plastic box. I used a miniature jack 
and plug to connect the key to the 
oscillator, but this is optional and the 
wires may be connected directly to 
the key. 

With most transistors, volume will be 
extremely high, and, in all probability 
a resistor will have to be placed in 
series with the key to hold the volume 
down to comfortable level. The 
value of this resistor will depend on the 
volume desired. Of course a potentiom 
eter could be inserted to give variable 
control of volume. END 


a more 


DISCHARGING 

ELECTROLYTICS 

The common practice 
electrolytic capacitors by shorting their 
terminals together or by placing a 
metallic tool across the terminals. This 
practice is satisfactory for 
value capacitors but may damage large 


is to discharge 


small- 


photographic flash 
and those over 40 uf used in radio 
and television. The strain on the large 
dielectric area is too sudden and may 
cause a puncture of the dielectric film, 
producing leakage or a short circuit 
thereafter. 

Large capacitors should be dis- 
charged through a resistor (see photo). 
After the initial surge the terminals 
may then be short-circuited.—A. R. 
Clawson, 


units such as the 


types 
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MODERN TEST 
INSTRUMENTS 


and how to use them 
a= fast and right! 


-- DON’T 
WASTE MONEY 


on instruments you 
don't need! 


A COMPLETE MANUAL OF MODERN INSTRUMENTS 
4 money- saving guide fe every type | in common use! 


This 254-page Basic eetrue FEET TNST? 
MENTS is a complete 


ally every instrume 





MANUAL OF TIME- /SAVING TEST PROCEDURES 
How to frouttesneet better, faster and more accurately! 


This big manual 
ks training that 
jiffy by teaching 
exactly 

substitute 


brings the k 


ise and 
el 


"PROCEDURES 


measure 


rEST. 


PRACTICE 10 DAYS FREE! 


Fees es eS SS SS SS SS SS SSS SS es eS 


Dept. RE-20, RINEHART & CO INC 
232 Madison Ave., New York 16, N.Y 


i } TEST INSTRUMEN 
- 
I TEST PROCEDURE 
< MONEY-SAVING COMBINATION OFFER 


on this complete 
2 vol. instrument 
library! 


EXTRA 
day 


books 
They're ‘ Zon State 
OUTSIDE U.S.A TEST INSTRUMENTS 
PROCEDURES; $11.00 for both. Ca 
you return books in 10 days 
ee oe oe oe ee a ee ee ee 2 Ue 8 2 


YOU'LL LIKE Rinehart 
for two BIG reasons 
fully complete and they make 
even the most complicated pro- 
cedures easy to understand! 


$5.45 for 


TEST 
fed if 


= Service Technicians’ Associations 
= Club Members 
= Student Groups 


Special subscription rates to RADIO-ELECTRONICS 
clubs, schools, employee groups, etc. For informat 


Radio-Electromics iss west 14th st, New York 11, NY. 





Service Technicians! YOU EARN MORE... 
YOU RATE with the public when you own 
the PHOTOFACT service data library! 


"Sams PHOTOFACTS are as im- 
portant to my shop as the instru- 
ments I use. Sams are a must in 
an up-to-date service depart- 
ment.” 





—Louis Michael 
Aliquippa, Penna. 


YES, if you are one of the thousands of HOW TO STAY AHEAD... 
owners of a complete PHOTOFACT 
Service Data Library, you are enjoying = 
maximum earnings. It’s inevitable, be- | '©@ Technicians are those who 
cause no matter how expert you are, own the complete PHOTOFACT 
you can always save more time on Library, who can meet and solve 
any job, get more jobs done daily— any repair problem—faster and 
EARN MORE, DAY IN AND DAY OUT... more profitably. And these men 
keep ahead because they're on a 
Standing Order Subscription with 
their Distributors to receive all 
new PHOTOFACTS as they are re- 
leased monthly. 


Today, the truly successful Serv 


Moreover—as the owner of a com- 
plete PHOTOFACT Library, you know 
your customers’ sets best. You can 
actually show each customer you have 
the PHOTOFACT Folder covering his 
very own set. Result: You command 
public respect and acceptance which For PHOTOFACT Library E E isy- 
paves the way to more business and Buy Plan details and Star } 
earnings for you... Order Subscripticn, see yous 

Sams Distributor today, or write 
to Howard W. Sams... 


BIG NEW PLUS! 


get the 
details 


HOWARD W.SAMS & CO., INC. 


If you now own a 7 , ‘ 
PHOTOFACT Library, 1726 E. 38th St., Indianapolis 6, Ind. 


you can apply for CO) — dag “ed mara - ah kt —— ary 
Pee) poncs.<""™ 
, 

build prestige and My Distributor is 

business for the Serv- 
ice Technician who 
qualifies. Ask your 
Sams Distributor for 
the "PEET” details, or 
mail coupon today! sla Zone State 


Shop Name 


TECHNICIANS hee 


NEWS 


N. C. CERTIFIES TECHS 

The certification of TV tec! 
as “journeyman TV technician 
“television technician,” base 








examinations or successful con 
of state-sponsored courses is p 
in North Carolina. 

In the photograph, State leg 
Ed Kemp (right) is presenting t 


Warren, president of the High Point 
(N. C.) Radio & TV Tech 
Association, a card identifying 
a certified technician. 
The program was 
state’s Vocational 
with the help of 
Federation of Elect: ( é 
(NCFEA) and is now being 
15 centers tli oughout Nort! 
Interested technicians \ 
L | Leathers, president 
NCFEA, at 221 Sutherlar 
ham, or thei local Direc 
tional Education 


MICHIGAN SERVICE COSTS 
TSA (Michig ) sponsors 
training courst tarting 
1959, with representatives 
G-E, Bell Telephone and other 
pating. Brought out in pan 
at the first meeting were the 
ing figures for the 50 member 
at the session 
Average labor charges 
$7.95 to $9.50 for a 1-hour 
Average for shop repair 
$24.50 to $35 
Average pickup and delive 
an ian $9 to two full 
The clinics which contim 
month (2! 
uled through March. They’r 
business; nothing technical 


DEL. VALLEY GROUP HITS 
RETAILING WHOLESALERS 
An editorial in the TSA Ne D 

aware Valley) headed “Loose D 

tion Deserves Just Retribut 

cusses wholesale parts distribut 


6 hour sessions), 


sell to retail customers. Recommer 
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TECHNICIANS’ NEWS (Confinved) 


ARE YOU ON THE LIST? 

Radio-Electronics is publishing a detailed 
list of the known television service associations 
in North America. If you belong to an associa- 
tion that isn't on our list or want to get the 
name and address of the one closest to you, 
drop a postcard to: Association Editor, Radio 
Electronics, 154 West 14 Street, New York II, 
N.Y 


CALIFORNIA STATE 
ELECTRONICS ASS'N 


SOCIETY OF RADIO & 
TV TECHNICIANS 
INC 


RADIO TV TECHNI 
CIANS ASS'N. OF 
CALIF., INC 


that members of TSA—Delaware Valley 
refuse to sell at 


points out that 


patronize jobbers who 
TSA News 
session and use of a state sales-tax num 
these 
to a jobber who wants to se 


retail, pos 


ber in 


sales 1s a good guidepost 
ll only to 


dealers 


TECHNICIAN SHORTAGE 

IN CALIFORNIA 
There is a shortage of good TV tech 
nicians, says IPET, organ of the Society 
of Radio & Television Technicians, Van 
Nuys, Calif., in an editorial. “The fact 
remains that today the shortage of good 
trained technicians is acute than 
at any time in electronics’ short history. 
Every day more technicians leave for 
greener fields because they can make 
more money with grief 
work. Hardly a day goes by that some 
shop doesn’t call asking for a good out 

side man or a top bench man. 


more 


and less 


less 
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“Still the top wages offered 
men is nowhere neat 
at any local factory or 
Why this condition exist 
can’t the local TV shop meet the price 


to the 


does 


paid by industry in general? Here again 


we must face facts. Shops that are 
charging 1949 prices simply can’ 
1959 labor costs ... Until the 

its standards and its pi 
afraid good technicians are 
be hard to find 


raises 


OPPOSES LICENSING 
TEAM News (Mo.) 
will give dignity to the 
cannot hold a customer nov 
lack of ethics 
new field for the people who 
on ‘payoffs’ and 
of the bribe, pressure 


says: A 


snop 
} 


ofa it will 


grow 
t 


will introduce 


he ey 


outside cor 


and 


trol to this industry, which has managed 


to maintain its integrity and independ 
ence despite the efforts of some 


oppor 
tunists inside and outside of 
dustry 
“It is 
n existing 
nd bypass all others 
to protect the 
unserupulous TV man 


crupulous 


ridiculous to try to 
laws to cove! 


What 
public 


one 


when 
doctor, lawyer, rea 


agent, insurance man, plumber 


trician, mechanic, clothing 


furniture salesman, undertaker, 


decorator, tree surgeon, butcher, 


ind candlestick maker 


hook into him? 

th a big fat licens 
999 

Ion . 


FLORIDA TECHS TO 

ASK LICENSING 

(Miami) announced plar 

Dade County 
Commissioners to 

late radio—T\ 


; 


through 


TESA 


t} 
sk 1e 


an ordinance 
cluded an apprentice 
for 


who are 


training 
already 
paying 


taxes properly through a “grand 


made provision 


technicians 


clause. 
One reason licensing 
TESA stated, was that over half 
people in Dade County had been 
by improperly 
vices during 1959. 


was 


installed electronic 


TEXAS LAW WORKING 
In the NATESA Scope president Ma 
writes, “It is 
that most 
desk refer to shops everywhere 


Metoyer interesting 


oe 
y 


note letters crossing 
nar 


business. Oren 
Texas even called long distan 
trying to locate service techniciar 

“He explained that with the 
Texas state tax law, part 
TV ‘fixit’ men have virtually 
of the field. The Texas law 
consumer to pay sales tax to the vendo1 
The vendor must tax 
permit, and must post a bond in favor 
of the State of Texas to insure payment 
The bonding companies require definite 
proof of one being in business before 


good 


mont, 


sales t 
gone 
requires 


1) 


have a 


collection 


sé 
what they can get 
manutacturer. 
? Why 


needed, 


Wunsch of Beat 


oul 


] 


NEW FROM HOWARD W. SAMS 
"From Tinfoil to Stereo” 


The Evolution of the Phonograph 


by Oliver Read 
& Walter L. Welch 
Here 


plete h 


s th most com 
story of the 
phonograph ever writ- 


ten—from the use of 


tinfoil to revolu- 
tionary stereo record— 
the whol exciting 
of the men and 
nsible for 
nt of the 


story 
events respo 
the developm 


phonograph 


$995 


MORE NEW SAMS BOOKS 
‘101 Ways to Use Your Ham 


irey}] Test Equipment”’ 


by Bob Middleton 


$200 


"Servicing Hi-Fi and FM in the 


Customer's Home’”’ 
by Milton Ss Kiver 


T 


cation and their ability 
ial trouble spots in | 
to anyone interested ir 


pages 3x0 


WARD & CO., INC. 


Order from your Sams Distributor today, 
or mail to Howard W. Sams & Co., Inc., Dept. 13-20 
1720 E. 38th St., indianapolis 6, Ind 


rt $995 


ng 
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ola 


new 
BUZIT 
TRANSISTORIZED 
SIGNAL TRACER 


WE MODEL BZ! 


@ FITS THE POCKET LIKE A PEN. 
@ OPERATES ON TWO PEN LIGHT 4 


BATTERIES 


AF CIRCUITS 


VIDEO 
SPEAKERS -ETC 


MORE! FOR THE 


Piunvacve SUARO T-GUARO™ UNIFOISE PAC (TH 


If CIRCUITS = RF CIRCUITS 
CONTINUITY CHECKS 


peer 





NO CLIPS OR WIRES 
TO MESS WITH 











° 
SH4PLY PRESS SWITCH 
® toon position &. 


begin signal 
© tracing; .. 


by probing into circuit 


SUITABLE FOR VIDEO TRACING 
@ Buzit transmits many harmonics 





* from AUDIO TO VIDEO RANGE 
DLR 
our wi = s 
—~/[ 
inet 


e 
e 
ae 
* 
* 
ia 
* 
ao 
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SARASOTA. FLORIDA 





Royal System Wail Cabinets designed by Po adav 


Here is more for the best of everything in quality record reproduction—the more that makes the difference 


more output!...more channel separation! .. 
there's more quality for more listening pleasure. Without 


-More response. . 


-more record life! In short—more to enjoy because 
question, Pickering's Collectors’ Series 380 is the 


finest—with more features and more flexibility than any other stereo pickup in the world 


For example, the 380 is full 
performance in any record 
component is to compare it with another 
the ear. For—those who 
COLLECTORS’ SERIES 380 
OUTPUT: 15 mv per channel. CHANNEL SEPARATON: 30-35 db. 
FREQUENCY RESPONSE: + 2 db 20-20,000 cycles. SIGNAL TO 
NOISE RATIO: —65 db below Pg TRACKING FORCE: “A” 
type stylus—2-5 grams; “C” type stylus—3-7 grams 

Mode! 380€ Collectors’ Ensemble inct 


sdes the 
FLUXV ALVE with 3 


Stanton Stereo 
V-GUARD for stere 


microgroove and 
ds $60 
ncludes Stanton Stere 

V-GUARD ctrtes for transcr pt 
lode! 380C includes Stanton Stere "FLUXVALVE with D38¢ 
V-GUARD styit us for auto-changer ar $29.85 
* PICKERING—for more than a decade— the world’s most experi- 
enced manufacturer of high fidelity pickups 


132 


FLUXVALVE with D3807A 
4 


FOR THOSE >P CAN HEAR THE DIFFERENCE 
&) k 


PICKERING, & CO 


y encapsulated in radiation-proof precious mu-metal for absolutely hum.free 

player regardiess of type—make—model. The only true way to judge a high fidelity 
measure its performance with the most vital instrument of 

an hear the difference choose PICKERING*. 


] 


Only the Stant Stereo F 
features the safe miortable, « 
replaceable stylus assembly 


| 


, INC., PLAINVIEW NEW YORK 


TECHNICIANS' NEWS (Continued) 


the firm. This 
of business and a minimut 
ment. To sell retail (to the « 
without a tax permit is 
“Even though this new 
all businesses, it 
to the 
firms.” 


they will bond 


place 


been 
electro! 


has 
established 


ESFETA SECRETARY 


George Cat 


RESIGNS 
Ison, ecre 

Federatio1 

Associations, 

secretary of the Nationa 

TV & Service 

has resigned his ESFI 


from 
devote his full time to NATI 


Empire State 


Technic 1ans 


Electronic 


Ison is also active 
ronic Technician’ 


stown, N. Y. 


ST. LOUIS TECHNICIANS 
GIVE SETS TO NEEDY 
As part of their exp 
hristmas spirit the 
Louis 
them to 
alth & 
Mo 


ated 


mem be 
voted to repail i 
the Voluntes 
Welfare ( 
Most member 
they had at 
round the 
for the 


give 
the He 
Louis, 
indi 
receive? 
repall 

distributor, Crown 
ously olunteered to 
parts to service 


dealers part 
progran 


TUBE-CADDY THIEVES 
MOVE TO BURGLARY 
vic | thefts « 


trucks and cat 


tni 


; Christmas 


tech 
by a ‘ries of 
from the! 
lls, have nothing on 
nce Baldwin, Inc., of 7 
Miami, 


tube 


. who recent 


ubes, a tester, tap: 

an amplifier to thie 

broke into the store at 

ARTSNY RAISES DUES 
The Assoc 

Technicians 


ated Rad & 
f New York ¢ 

their dues to $35 a 
figure of $18. On a 
two 


year 1 
show 


not 


mem De Ss were 


proposed increase 


Answer to Tape Recorder 
Word Puzzle on page 43 
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FROM 6K .047 
a eR ee ae 3 
VIDEO 7 - 
AMPL ' FROM 
PLATE 2.2 VIDE 
MEG AMPL 


GR 


reicrmence _— amen TO SOUND 
WESTINGHOUSE H21T104 Y iF AMPL LIMITER 
On humid days the receiver would 
overload on strong signals. The set t = 
ie a dae the resistor, R97, solved the prob 
would behave satisfactorily when rela- : ts 
+ . Vark Wilson 
tive humidity was low. 


The condition was simulated in the LEAKY IF TRANSFORMER 


shop with a squirt from a_ perfume 


rated syne clipper, a 6BE6. Replacing 


, 4 tl th Rather than replace o epa 
atomizer. A gentlie spray on le wiring . > . 
_ aky miniature if transformer, I find 


side of the printed chassis board near 
I . ; “i quicker and cheaper to block the 
the keyed age tube section (half of a 


= Sealine : secondary winding against the leaking 
5BT8, pentode section) produced the 1 


‘ plate voltage with a couple of .01l-yf 
ymptom. . 
oo . ceramic dise capacitors. 
The wiring board around the socket oo ee 
In the G-E model 572 used 


was carefully Cleaned. This did way llustration, the leak kept th 
with a leakage path between lugs 7 

and 8 The leakage reduced the age 

by reducing the video signal applied to I2BE6 IST IF TRANS 

the grid, pin 8. The area was sprayed pap —"—7 


with high-voltage dope after it was : 
leaned. Ek eB ( hung 2) 
"Cr rr . a . : N 
STEWART WARNER 21T9300A 2] 


The set developed extremely critical 
and unstable sync. Low-amplitude sync 
pulses were evident when the waveform 
at the integrator’s output was examined. 

Resistance checking revealed a trifle 
low tolerance on the grid resistor of the 


MODEL BK 414 
SOUNDMIRROR 


_ System Line! 


*' 


E avipment with the skill built in — precision designed for easier installation, longer life, 
better performance. 

N. large inventories with the New Entron line. Fewer components do the job better! 

pi information, catalogues, brochures, and installation information, all free dealer 
helps from Entron! : 

4 eap the benefits of Entron’s national advertising. Over 100,000 service men each month 
see Entron ads in selected publications keyed to the TV service market. 

0.1 selected dealers in each area are chosen to handle the 


New Entron Master Television Anjenna System equipment line. * 
K os: 


ec 


a 


THE SKILL’S) BUILT EN 0-0. tox 207 Bladensburg, me 


Write today for further information on how Entron can solve your profit puzzles! APpleton 7-9585 
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GET THAT SYLVANIA SIGN UP TODAY! 


ARTHUR GODFREY 
iS SELLING YOU! 


Now sponsored by Sylvania Silver Screen 85 picture tubes, Arthur Godfrey is 





telling America about you, selling America on you — the independent TV 
service dealer! 

He's spreading the word to millions — on the CBS Radio network — 196 stations 
coast-to-coast — that you are the man to see for the finest TV service. Millions 
more are reading about you in the pages of The Saturday Evening Post. When 
Arthur Godfrey tells his audience to look for the “. .. Sylvania decal in the 


window of your local independent TV service dealer's shop,” are you with it? 


See your Sylvania distributor for Sylvania Silver Screen 85 picture tubes and 


Sylvania quality receiving tubes. Get your display kit of colorful window 
streamers and posters. Get that Sylvania sign up today | 


Electronic Tubes Division, 1740 Broadway, New York 19, N. Y. 


See your local paper for time and station 


“T'S ’?.. brought to you by 


¥SYLVANIA 


NERAL) 


Subsidiary of GENERAL TELEPHONE & ELECTRONICS ‘ee 
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ee 
SVLVAMA 


SYLVANIA SILVER SCREEN 85 


4 WAYS BETTER 


*C;/ rr 
V/Malpel 


TP, 


» 
®, 


SUVER SCREEN 





LOR PIX TUBE 


BEAM REGISTRATION 
CIRCUIT 
Patent No. 2,885,594 


nold Lesti, Kensington, Md. (Assigned to An- 
mesa, Ine., Kensington, Md.) 


BATTERY-LESS RADIO 
Patent No. 2,813,242 


Lloyd R. Crump, Silver Spring, Md. (May t 
by US Government without payment of royalties 


Transistors require o little power t 


" ‘ d back (through 
appes nd lower rde : ind corre ve ne works, t shown) 
thus superimposing a hig frequency on iliary deflect ion plate They raise i 
eam as required for accurate regis rer chars 


YOU CAN ALSO DO} THE BIG JOBS WITH “WIZARDS: 


THE WIZARD 300° 


ELECTRO-MAGNETIC 
COUPLER FOR ALL 
SINGLE ANTENNA 


x 
MULTIPLE-OUTLDT ———_—zzaie 
SYSTEMS IN TV HOUSING PROJECT - 2,549 Wizards In 
FLAT LINE stalled To Date: L.A. Housing Authority, 
Los Angeles, California. 


. . *Pat. Pend 
HOME-7 Outlets—One Antenna —No . 


Amplification: Residence of Bob Barker, 
MC of the popular daytime NBC show 
Truth Or Consequences. 


LIST PRICE 


APARTMENT — 39 Outlets—One Antenna 
-No Amplification: The Del Rio—10236 
The high electrical \ <i Old River School Road, Downey, Calif. 

efficiency of the Wizard ; 

300 is proven in many 

installations where more 

than thirty receivers are 

being operated from a 

single antenna without 

amplification. 


ee , 
Information on any of the above jobs and a brochure covering 


Wizard System installations is available. Write Dept. RE-129, APARTMENT-48 Outlets-Two Antennas 
HOTEL - 120 Outlets—One Antenna—One (24 Outlets each)—WNo Amplification: 


Amplifier: The Montecito -6650 Frank- O85 0.0.0 0p Ore OPA LCA OL BOE DS SOL LCE ONEOMEEE The Paramount Riviera — 12447 Para 
lin, Hollywood, California. 6053 Melrose Avenue + Los Angeles, California mount Bivd.. Downev. California 
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PATENTS (Continued) 


> 
> 
> 


These capacitors energize V with correct polar- 
finds that with indoor antenna 
5-kw transmitter 5 miles away, 
» to 8 volts at 250 ya 


DIODE PULSE AMPLIFIER 
Patent No. 2,892,979 
William A. Ogletree, Southampton, Pa. ( Assigned 
to Burroughs Corp., Detroit, Mich.) 
Thi pulse amplifier works on the principle 
nducting diode cannot immediately be 
nonconduction Its back resistance 
for a few microseconds, depending 
prior forward flow Here a 1N91 


* 


? ° 7 

CLOCK = 
PULSE ei ik + IN9I 

tr MA + 1b + 


OUTPUT 


CONTROL 
SIGNAL 


liode is blocked periodically by a clock pulse of 
).l-usee duration and 40-volt amplitude. For- 
ward flow is provided by plate current which 
an vary from zero to 2 ma (see 
When blocked by a reverse 
IN91 back resistance may vary 
hundred thousand ohms (no prior flow) to a fe 
ohms (2-ma prior flow). Since the diode shunts 
the output terminals, it controls the output 
Fig. 2 shows how the output pulse depends upon 
the ontrol current. Note that output pulses 
. only during a clock pulse END 


“Now, lady, who’s been 
feeding you a line?” 


FEBRUARY, 1960 


Largest exclusive 
SPEAKER manufacturer 
in the world 
6 factories located 
aaa the U.S.A. 
10 THE BREACH, 


1 are 


OXFORD SPEAKERS . . . 
Preferred for original 
equipment. 

Proven for replacement. 


Our catalog is available upon request. 


OXFORD Components, 
A Division of Oxford Electric Corp. 
556 West Monroe St., Chicago 6, Illinois 


1vailabje from 
parts distributors 








DON’T GUESS... 


KNOW THE TEMPERATURE OF YOUR SOLDERING GUN 
BEFORE TOUCHING PRINTED CIRCUITS AND LAMI- 
NATED WIRING BOARDS ! 


ESiICO GUNCHOKE 


REDUCES TEMPERATURE OF YOUR SOLDERING 
GUN TO TWO CONSTANT HEATS - 500 OR 600 


for solder 


noted wir 
eating iron 
emperature 
KE and GUN 


tool kit 


FOR ALL WIDELY USED GUNS 


Get GUNCHOKE f your distributor 


ESICO 


LUGER GUN 


Perfect balance permits de 


This goose lays as 
JENSEN NEEDLES!” work. Transforn 


heaviness. Long, th 


“Golden eggs, my foot! 


eliminates tip. 
soldering con- 
nections inc LUGER is 


150-watt capacity 


ELECTRIC SOLDERING IRON CO., iNC, 


760 W. Elm Street DEEP RIVER, CONN, 
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BECOME A RADIO TECHNICIAN 
for only $22.95 


BUILD 16 RADIO 


CIRCUITS AT HOME 


with the New Progressive 


RADIO “EDU-KIT'® 
All Guaranteed to Work! 


PRACTICAL 


" 
tw 
PRODUCIS 


TV AMPLIFIER 
B. Gain 40 db 


NOW INCLUDES : on separate higt 








only 


model MLA- 
tput 1.7 volts 
and low-band 
within 1 db 


— 
, 





* 12 RECEIVERS Sa 
* TRANSMITTER 

* SIGNAL TRACER 

* SIGNAL INJECTOR 
* CODE OSCILLATOR 


* No Knowledge of Radio 
Necessar 

* No Additional Parts or 
Tools needed 

* Excellent Background for TV 

* School Inquiries Invited 

* Attractively Gift Packed 


overall, 


channel. 


within % db on any 
Separate gain and 6- 

















FREE EXTRAS B 

@ SET OF TOOLS @ RADIO & ELECTRONICS TESTER © ELECTRIC ~~ 
SOLDERING IRON @ TESTER INSTRUCTION MANUAL e@ MEMBER. BE 

SHIP IN RADIO-TV CLUB: CONSULTATION SERVICE @ HI-Fi GUIDE 

Pe) 24s ee el) ae oe ta) Meee ee ' ~~ 

@ RADIO BOOK e PRINTED CIRCUITRY e@ PLIERS-CUTTERS db tilt controls 
@ ALIGNMENT TOOL @ WRENCH SET @ CERTIFICATE OF MERIT Blonder - Tongue 

@ VALUABLE DISCOUNT CARD Inc., 9 Alling St 


WHAT THE ‘EDU-KIT’’ OFFERS YOU TV 

The ‘‘Edu-Kit’’ offers you an outstanding PRACTICAL HOME RADIO COURSE at 

@ rock-bottom price. Our kit is designed to train Radio & Electronics Technicians, 

making use of the most modern methods of home training will learn radio 

construction servicing, basic Hi-Fi and TY repairs, FCC amateur 
requirements 

will learn how to identify radio 


ng allows rod t 
out of way wher 
strike, stand back ‘ 
Teleco Electronics Mfg 
each band (Div. of GC-Textron In 
Laboratories > S. Wyman St., Rockf 


POE a, 2 FM AUTO ANTENNA 
Halo fits over standar 


Spri 


MAST E R 
model SA 
channels 2 


AMPLIFIER 
> he j 

, 9 = 
ou 

code 
symbotis, how to read and interpret sche 

how to mount and layout radio parts to wire and solder, how to operate 

equipment. how to build r °o da p3 is no longer necessary to spend 


hundreds of dollars for a radio urse You w basic education in radio 
worth many times the smal! price you pay ently ‘$22. os. complete 
THE KIT FOR EVERYONE 
specifically prepared for any person who 
to learn °o Edu-Kit has been used successfu 
parts of the many Radio Schools and Clubs 
t is used for training and rehabilitation of med Forces Personne! 
Veterans throughout 
Progressive Rad 
included. Every step is ca 


elec 


and 
requires no instructor All instructions are 
ained. You cannot make a mistake 


x 

PROGRESSIVE TEACHING METHOD 

The Progressive Radio Edu-Kit s the foremost educational radio kit in the 

world, and as the standard in the fieid of electronics training 
The educational principle of Learn by Doing 

its, perform jobs and conduct experiments 


band. 6 
Entron, 
burg, Md. 


gain controls 
Ibs, 12 x 4} 
Inc., ; 


antennas, eliminating 
ing. Aluminum loo; I 
AM reception.—Clear Beam Ar 
tenna Corp., — 41 Rose 

steel Canoga Park, Cali 


than PHONE ADAPTER 


ints. 
date SW-144 includes speake 


construct 
ipies ch you learn 
examining various radio parts included in the ‘‘Edu-Kit.'’ You 
theory and w ring of the se parts. Then you build a simpie 
set. y w enjo sing to regular Croedcast stations LOW-COST MASTING (alu 
testing. and troubleshooting Then build a more 
a more vanced theory and techniques adus in a equ I rice to 
and at your own rate, you will find yourself constructing 
ube radio circuits, and doing work like a 


t 


Box 287, Bladens 


professional 


‘ he ‘‘Edu-Kit’’ cours: sixteen Receiver 
Signal Tracer and Signa « circuits 

breadboard experiments, but genuine radio « 
professional wiring and soidering n chassis 
construction nted Cir« These « 
A 


Transmitter, Code 
These are not unp 
ircuits, constructed by 
plus the new method 
reuits operate on your regular 
rorough ntegrated and 


actica s we 


easily-learned radio course 

as theory; troubleshooting in addi- 

ng for a her your in learning radio be 

business j progressively-arranged ranging from simple 

|-advance nm Hi-Fi and TV. Your S will be further aided 
materials and o known FREE Consuitation Service 

THE ‘'EDU-KIT’' IS COMPLETE 

receive all parts and ions necessary to build 16 different 

ircuits, each operate. Our Kits contain tubes 

electrolytic and paper dielectric condensers 

punched meta! chassis. Instruction 


by Quiz 


radio 
tube 
resis 
Man 
. poku ete 
In addition p Printed Circuit materials 
sis, spec hardware and 
tools. 3 ctric ring 


including Printed Circuit chas 
nstructions. You also receive a useful 
ron, and a self-powered Dynamic 
nciudes Code instructions and the 
F C.C.-type Questions and Answers 
L ’ training You w so receive a) for servicing with 
Progressive Signal @reqvessivn Injector and a High 
Fidelity Guide and Qu 
4. Statatis, of 25 « PrP 
sets for my friends made money 
to spend $240 for a Course, but I fe 


switch, level control 
Takes 2 sets phone 
with 20-foot 
Radio Corp., 
Akron, Ohio. 


EARPHONE 


. » F radios. Model R20 
indi SOLDERING GUN model 8100 all sets. Includes 


ie [ Sing heat ur 100 we ts, 
tlight. High-effi 


t 1? il silve T 
r old or JFD Elec- 
tronics orp., 61 16th Ave 
Brooklyn 4, N. Y 


have repaired several 
paid for itself. | was ready 
und your ad and sent for your Kit.’’ 





UNCONDITIONAL MONEY-BACK GUARANTEE 
The Progressive Radio ‘'Edu-Kit'’ has been solid to many 

viduals, schools and organizations, public and private 
recognized prnati as the ideal radio course 
By popular Dm a t < sive Radic Edu-Kit is 

Spanish as wel 
& understood a ed that should 
to Progressive Edu-Kits in 
“ < 


refunded fu 


thousands of 
throughout the world 
in ; . p 
cienc ron-piate opper tip 
Weller Electric Corp., 601 
Stone ing Road, Easton, 
Edu-Kits’’ Inc., has earned thro Pa 

its unconditional 

highest instructional 
Unconditional Money-Back Guarantee 
dissatisfied customer throughout the entire 


now available 


Progressive Radio Edu-Kit’’ be 
reason whatever the pur- 
witho » or question, and without 


high recognition wh 
of service 
maintenance 
and 100% adhe 
we do not have 


HIGH-VOLTAGE INSULA- 
TION. No ‘ luid ’ on 
hor 


singie 














former 





ORDER FROM AD—RECEIVE FREE BONUS RESISTOR AND 


CONDENSER KITS WORTH $7.00 
**Edu-Kit’’ Postpaid 
‘Edu-Kit'’ C.0.D. 1 
me FREE additional 


Snap-on ear holder 
individual wearer. 
Corp., Box 210, 
N. Y 


brush 
Inc., 


Send 
Send 
Send 


t enclose 
wilt 


full payment of $22.95. 
Pay $22.95 pivus postage. 
information describing Edu-Kit.’* 


Rve Sound 
Mar 


ery t.. Brooklyn 


: Address 


series 


| 

| I ato ( hemtronies. 
22 ‘ 

| 

| 


CITIZENS BAND 
ANTENN A models W-CB-I1 

ind 3-section CB-1 (kit). coibeas 
with heavy- 23 channels. For 117 
duty steel pring inside_ base. and 12-volt vibrator 


AUTO 
Spring-M 
tele 


| Progressive “EDU-KITS” Inc. 


1186 Broadway, Dept. 161G | 
Hewlett, Y 
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oe 16 Super Deluxe TY KIT— “ONE DOLLAR:., 


A ch 24 worth — Everythi N 
70° or 90° a pe 17”, 21”, 24” and 27” PICTURE TUBES ae tal te = as csone Gok pet oo 


Produces a 16-Tube Chassis with 30-Tube performance. a7 ON ANY ORDER 
Latest Intercarrier Circuitry and Multi-section Tubes. DEDUCT 10% OF $10 OR OVER 
Standard Neutrode Tuner for Selectivity & Fine Definition. (ON DOLLAR BUYS) 


Ak vides sat Ee, ge Seance srnotemsns eet | (Plas. 9 FREE SUUPONEE PRONAGE 


Large 250ma Power Transformer for dependable service, 


12” Speaker or Twin-cone 6” x 9” nee 1 O “TU B ES # uf $ ‘1 
Includes LIFE-SIZE step-by-step Building Instructions ee 
Most Up-To-Date and Practical Course in Television N by NG rl e $2.40 ea 

= 


“f a ; * COMPLETE KIT 1-3” PM SPEAKER 64) 100—ASST Yo wartr $3 
@ sé with SET of WESTINGHOUSE TUBES sa 4g v8 Shence™ SAC AeSistows 
4—6CBS, 6U8, 6TS, 6C4, 12BH7, 6SN7, 6BO6, 6W4, 6K6, ’ Oi sh ao” 70 ASS'TED 1 WATT $1 
Sree Slee oe Ibe. . 1X28, 5U4, 6BN4, 6GC8, incl. in the Tuner (less CRT) 1-5” PM SPEAKER ¢4 35 — ASS'TED 2WATY 64 





TWEETER 


Also sold on EASY-PAYMENT-PLAN Buy LIFE-SIZE instructions—9)-49_and buy Parts as you build. J ot om $1 cincuit sockeTS $1 


3—AUDIO OUTPUT 5 ASST TUBULAR 
TRANS $1 c ONDENSERS $1 


BUILD °°" CABINET £2 TV CHASSIS Epcecd mae Ss 


Compoarable to the type that Top Mfrs. use on high priced TV sets. 1S-ASST. TV COILS ¢4 TUBULAR CON. ¢4 
CABINET KIT with 90% of the job done, includes— Bagge igh Bee ora en con. $1 
FRONT SECTION in Solid Mahogany, Walnut or Blond Ko- FORMERS DENSERS 00% 


1.F. col TRANS 20 

rina. TOP, SIDES, BACK, MASK, SAFETY GLASS, ETC. FORMERS 15.7 mc FM S21.) Sensems “one ‘eon $1 
And EASY-TO-FOLLOW ASSEMBLY INSTRUCTIONS C) Fonmens 2ozKe auto Densens 25 oo oa 

Front, Top a Side plied i be ful Piano Fi h k t anel 4-—OVAL LOOP AN-€¢€ ° 

onartl im a 0 mate nae. Mack 7 pe eit ~ nur rasan z cn T - i TENNAS $1 H ENSERS 00 7 SS00v $1 


ype 
Same price BA ogany, Walnut or ond Shipping weight 3—LOOPSTICK ANT $i 10—ASST. RADIO $1 
ELECTROLYTIC COND 


21” CABINET KIT. 26" ma Rogie rie Tea” SS 
. . TROLYTIC COND. 
26°H, 25° W, 22”0 3—ASST sizes RA - $4 2 ECTROLYTIC $1 
DIO CHASSIS PAK co 10/4 i50v 
17” TV Cabinet Kit. .$24.97 24” or 27” TV Cabinet Kit..$38.47 24” or 27” Front Panel Assembly . . $24.97 12—RADIO OSCILLA. ¢4 
TOR COILS 4 


VOLUME $1 ECTROLYTIC $1 


| 1 MEG 3 
sé ” CONTROLS COND ; v 
TECH-MASTER for 19604 ),SOE0 MEDAL | 7 2A300N co suger rvomec silo incre congerest 
WORLD'S MOST POWERFUL TV CHASSIS veces MOUNTING WAFERS 
SaABeT, toRSEbus SUID Sn eeT- wien om SE 
Latest #630 Type Advanced Circuitry, using 30 Tubes. Available in 90° or 110°. 4 05 10—ASST. VOLUME ¢4 S0—ASST. CERAMIC $1 
COMPLETE ready to operate including all Tubes, CRT Brackets, 12” Speaker, Knobs, Etc. (less CRT)... 75 CONTROLS COND yme in 
Brochure mailed on request CONTROL a whew $1 5 oan peauaer teen 
VM CHANGER 4-speed incl. Stereo Cartridge. .. $26.94 90° TV CONVERSION KIT ai! Essential Parts. . ; tea gg A al | 25’ SPONGE RUBBER ¢4 
RC-121 STEREO GARRARD CHANGER 3: speei29.97 70° TV CONVERSION KIT ai nt arts. . ‘ 10—SURE GRIP $1 on. tenets ta, ee 
RC-88 STEREO GARRARD Sa peed, .44,62 AGC KIT complete w/6AU6 and instructi . ALLIGATOR CLIPS RESISTORS 57 $1 
big | STEREO GARRAR NGER 4-spect 53.24 UNIVERSAL 70° FLYBACK TRANSFORMER : 1—~GOLD GRILLE $1 S0— 470K 12 WATT $Y 
TEREO DIAMOND ARTRIDGE #GC7. 11.97 UNIVERSAL 90° FLYSACK TRANSFORMER ramp RESISTORS 
RONETTE or SONOTONE STEREO CART. ' 17” TV MASK eras 1984" x 1714" : weer — S0— 2.2 BECO V2 W. CF 
RECORD CHANGER BASE. any type. any finish 3. 21" TV MASK ; MOON? in 6608 secs ’ 10—SETS PHONO $1 10 —ASST.WIREW'ND 64 
$16 NORELCO 8” HI-Fi SPEAKER =3s00 , "TV SAFETY GLASS | x 221% i PLUGS PINJACKS RES $ 
12” UNIVERSAL TWIN-CONE SPKR.6.6 magnet 5. 24” or 27” TV MASK gray 21” x na eeeae ae 2—S$2.50 SAPPHIRE $1) 40—ASST. PRECISION $1 
PHONO MOTOR é-specd complete with T.T. et: y 24” or 27” TV SAFETY GLASS 21” x 26”.... 5. NEEDLES RESISTORS 
PHONO ARM complete with 4-speed Cartridge . : AC-DC PHONO AMPLIFIER tact 12AT6 50C5,35W4 5 pat spill dy $1 ce gi $1 
TWO-STATION INTERCOM. complete with tube ’ $27 4-SPEED PORTABLE PHONO. complete... 13 


10—PILOT LT. SKTS $1 35—pDisc CERAMICS ¢4 
Literature on CONVERSION & AGC KITS—Free on request. Stereo Changers and Cartridges we supply, play all records | 














D 

ECTROLYTIC 
2 : $1 
L 





' 
N 
E 
CON 
b 3 
N 





ASST. TERMINA $1) 25—ASSORTED MICA $1 


TUBULAR CONDENSERS—85°€ top quatity—Equally as good for Radio or TV work apo BS s1| a a <a 
.0047-400v, .01-400v, .02-400v, .047-400v, .001-600v, .0047-600v, .01-600v, .02-600v, .03-600v 5¢ ea. TIFIERS 65ma LINE CORDS w/plugs 

.1-400v, .25-400v, .47-400v, .047-600v, .1-600v, .25-600v, .001-1000v, .0047-1000v, .01-1000v.8¢ ea. 447 $1| aos w/bowh plugs Se 
.035-1000v, .047-1000v, .1-1000v, .007-1600v, .03-1600v, .05-1600v, .005-3000v, .001-6000v, 14¢ ea. 1S—KNOB SPRINGS $4) a oe seaaeee- 


ELECTROLYTIC CONDENSERS—85°C 1-sov, 1-150, 2-450v, 8-150v, 10-150v 19¢ ec. khos ‘ser ScREWS = SPaGHETTT bent since SE 
20/20-150v, 50/30-150v, 40-150v, 10-450v, 20-450v, 30-450v, 40-450v, 60-450v, 80-450v......34¢ ea. ae enters | Sa 100- Asst oreo, oe 
25—ASS'TED CLOCK $1) TWIN LEAD IN 61 


CARBON RESISTORS—Regular factory stock in Stackpole, Speer, etc. RADIO KNOBS wine 


1S—ASST. ROTARY $1) 50'—FLAT 4-COND. ¢% 


Ya WATT 10% 10, 39, 47, 100, 120, 150, 270, 330, 390, 470, 560, 680, 820, 1k, 1800°.... . SWITCHES S wine 
Y2 WATT 10% 2700, 3300, 3900, 4700, 5600, 6800, 8200, 10k, 15k, 18k, 22k, 27k, 33k° i ce Gt oe te 1S ae tae 
V2 WATT 10% 39k, 47k, 50k, 56k, 68k, 82k, 100k, 120k, 150k, 180k, 220k, 270k, 330k.2.... 6—SLIDE SWITCHES ¢4] S—MICA COND. 20. ¢4 
Ya WATT 10% 390k, 470k, 560k, 680k, 820k,0 1, TEU 2S OM WO, 9 ; 4— BAKELITE KNIFE ¢9/-— 35_MICA COND. 20. ¢9 

WATT 10% 3.3, 10, 39, 100, 120, 150, 330, 470, 560, 680, 820, 1k, 1800, 2700, 4700°.. : See ead oA toch ga 

WATT 10% 6800, 10k, 15k, 18k, 22k, 27k, 33k, 39k, 47k, 68k, 82k, 100k, 150k, 470k, 680k2 . $1) somite SL 
2 WATT 10% 18, 22, 82, 100, 180, 2200, 3900, 4700, 6800, 8200, 18k, 22k, 100k, 470k2.... : S—TV CRT. SOCKETS $]/ ICA COND. 20-¢4 

; TY CARTWHEE ¢ 
WIREWOUND RESISTORS s-sw. 16-10w, 20-10w, 47-5w, 100-5w, 140-Sw, 220-5w.Ié¢ ea. ete ngencnn w si) 00 $1 
280-10w, 390-5w, 470-5w, 600-10w, 680-10w, 820-5w, 1K-Sw, 1K-10w, 1500-5w, 2K-10w....16¢ ea. CONDENSERS Doky SU COND. 20-64 
2500-5w, 3K-10w, 4700-5w, 5K-10w, 6K-10w, 7K-10w, 8200-5w, 10K-5w, 15K-5w, 22.5K-12w...16¢ ea. SaOkate lus minted PM, on Gea Onin: e $1 
CERAMIC CONDENSERS 1, 2, 3, 5, 6.8, 10, 22, 25, 47, 50, 51, 56, 82, 100, 120, 150 om. a eek 3—HV RECTIFIER $4) 
CERAMIC CONDENSERS 220, 250, 270, 330, 470, Ik, 1200, 1500, 2k, 5k, 6800, 10k mmr .... 3¢ ea. 20-ASST. TV KNOBS. ¢4| cnt iS-Lommi So 
MICA CONDENSERS 5, 10, 25, 50, 56, 68, 75, 100, 120, 150, 220, 270, 330, 470, 510 aie ae a a <1 ERAMIC COND. ¢4 
MICA CONDENSERS 560, 680, 820, 1k, 1500, 2k, 2500, 3300, 4700, 6k, 6800, 8k, 10k — cons gle SERAMIC COND. 64 
i RCA SYNCH 
Screws’ = Se ae Se [ TieteR i30ma $1 Shapes wine $1 ] See vision PARTS spake spent HR oe sa $1 CERAMIC COND. $7 
SOWING NUTS a LB. SPOOL ROSIN ¢4| (] 32’ TEST PROD. WIRE ¢4 | (> 600—ASsT. NOWANE con, * SyNCHR Fi $1) 
on mae rm +5 adhe Pec good = ae ae ~: $1) 20 On 15-4 ‘Ommt $1 
A= SILICON RecTI- $1 TOoLs , $1 DIAL CORD best size $1 [ o— Asst. LUCITE _ oS ke i 


7 $1] CERAMIC COND $1 
5—DIODE R f 3—TV ALIGNMENT r ine INDOOR TV F 2 = READ 6SH7 COIL > 2S ‘ 
o—1IN21 2 CRYSTALS TOOLS assortment T, $4 aT. Maem s ue. S01) Sonu $1 — } 
1—IN64 1—RATIO DETECTOR ¢4 
; 0 35dh%, ALIGNMENT 9 1—RCA 70° FLYBACK ¢4 | (7) 3— RCA ec4 $1 col 

3 —PIODE CRYSTALS ‘ TOOLS assortment 2% TRANS. 75240 u TUBES 
4 1—IN6O, 1—IN64, 3-TV ALIGNMENT rm 1~90° FLYBACK fr 2- OENERAS ELEC 1 HANDY WAY TO ORDER 

INGO $1 TOOLS assorunent 4 Dh TRANS incl. schematic SL 35w4 TUB $ and pe mark items ¥ 

2- SeLenium RECT- F T = TOP BRAND , Pe enclose w 
) tie ee et ee ALIGNMENT SAID Fee rete morons €4 i ixas, O24 a ae new copy 

Fools a rent 2 6CB6. 6Us 
2—SELENIUM RECT.-. EACH ALIGNMENT TOO! et r - ‘Socker wrenen 6K6, 6x8 éaxae 12auy on Seat. i ° aoens for postage, excess 
1—75ma & 1—150 ma ; $1 different & valued at over L J $1 EAC $1 u d express collect 


BROOKS RADIO &TV CORP., 84 Vesey St., vept.a, New York 7, N. Y. sar, 
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A GLACEMENT GUipg 7 


1960 EXPANDED EDITION 


¥ ggg who uses vacuum tubes NEEDS 
thi 160 E d Edition TUBE RE- 
PLAC EMENT Gl DE! 


2700 substitutes for 
including radio & TV receiv- 


tubes used in Hi-Fi & Stereo, 
foreign tubes and TV picture tubes. 


Contains over 
1500 tubes, 


ing tubes 


over 


All tubes suggested for substitution have 
characteristics to those they are 
to replace, FIT INTO SAME SOCKET & 
NEED NO WIRING CHANGE. 


similar 


complete listing of 
TV PIX TUBE replacements including new- 
est 110° tubes 


Two chapters cover 


+ RADIO-TV- HI-FI 
Tv Prx TUBES 
* FOREIGN 


Substitutes given for over 225 foreign tubes. Last chapter lists 
transistor substitutes. The only complete substitution guide featuring 
all receiving tube SUBSTITUTIONS WITHOUT SOCKET CHANGES 
OR REWIRING. 


This valuable book will save you TIME & MONEY and permit oper- 
ation even though original tubes are unavailable 


Order From Your Parts Jobber 
or Rush Coupon Below Now! 








LEARN MORE ! EARN MORE ! 


WITH H. G. CISIN’S TV SERVICE BOOKS 


<<< === 
Check books desired in spaces at right. | 
TUBE REPLACEMENT GUIDE See above $1.00 | 
TV CONSULTANT—Serviceman’s 2.00 | 
SHOOT TV & RADIO TROUBLES FAST 1.50 | 
HOW & WHY OF HI-FI & STEREO—Newest & Best 1.00 
ABC OF COLOR TV 1.00 
TELEVISION DOCTOR—Beginner’s Best Buy 1.00 | 
TV TUBE LOCATOR—Vol. 1 ‘47-'54 Models 1.00 | 
TV TUBE LOCATOR—Vol. 2 ‘55-'57 Models 1.50 | 
PIX GUIDE WITH TV TERMS 1.00 | 
RAPID TV TROUBLE SHOOTING METHOD 1.00 I 
RCA TV TUBE LOCATION GUIDES—’47 to ‘55 Models _‘1.00 | 
ADMIRAL TV TUBE LOCATION GUIDES—’47-'56 Models 1.00 
TV TROUBLE TRACER—Vol Older 0.50 
TV TROUBLE TRACER—Vol 52 to 0.50 
TV TROUBLE TRACER—Vol 53-'54 0.50 | 
TV TROUBLE TRACER—Vol. 54-'55 0.50 | 
TROUBLE TRACER—Vol 55-'56 0.50 | 
TV TROUBLE TRACER—Vol. 6—'56-'57 Models 0.50 
| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 


Silent Partner 


Learn this easy way 


sets 
53 Models 
Models 
Models 
Models 


TY TROUBLE TRACER—Vol. 7—1958 Models 0.50 
GUIDE TO BASIC ELECTRICITY—Vol. 1 0.50 
GUIDE TO BASIC ELECTRICITY—Vol. 2 0.50 
GUIDE TO BASIC ELECTRICITY—Vol. 3 0.50 
STROBOSCOPE DISC—3-SPEEDS 0.15 
TV-RADIO TUBE SUBST. GUIDE—Condensed Edition 0.50 
TROUBLE TRACER CHART—Pix Guide 0.35 





HARRY G. CISIN, Publisher 


Amagansett, N.Y. 


Dept. E-54 


Enclosed find $ Rush books checked above 


Name 


Address 


City 


Minimum Order accepted $1.00 Sorry, No C.O.D. 
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NEW PRODUCTS (Continued) 


Allied Radio Corp 
Ave., 


metal case. 
100 N. Western 
80, Ill. 


STEREO AMPLIFIER 
model KN-760 has dual 3 
units. Concentric clutch 
tone controls, continuously 


available 
Various anter 
plied either t or 
wired.—Heath Co., Bent 
bor, Mich 

CITIZENS BAND tran 
model G-! } ir ery 
trolled channel 
volts de or hot 


for battery operation. able stereo separation—blen: 
Vi 5 trol, 3-position loudnes 
sation switch. Stereo 
outputs mixed for thir 
channel speaker. R 
20,000 cycles withi: 
distortion under 2' 
tal-con- Gutput. Hum, noi 
Operates on 12 7 a 
Push-to-talk at ph no input ‘ 47 d ; 
: tape-head Input. Silicon ! 
supply Allied Radio Corp., 
N. Western Ave., Ch »s 
CROSSOVER 


} 
omy model ¢ 


ceiver 


NETWORK 


for 8&8 or 16-ohn 


button on micr 1 t 

ter 5 watts. R \ 2.5 watt 

audio, adjustable squ Gon- 

set Div.. Young Spring & Wire 

Corp., 801 S. M St., Burbank, ers.—Vidaire Electronics Mf 
Calif Corp., 44 Church St 

STEREO TUNER N. ¥ 
FM BULK ERASER 


2 tuners or 
sitivity 2.5 IHFM stand- sound film and tape ha 


—_ = 


ard. AM w 
position AN 


in diameter. 7 
Ti , . lo draws 500 watt from 11 
AM. , be cas tion: _H. ac.—Audiotex Mfg. Co.. 
Scott, ed 111 lermill Road, yman St., Rockford 
Maynard WIDE-RANGE PE 
STEREO PREAMP KIT odel 1201B is a 12-inel 


{ 


ry 


up to 10% 


AKER 


h 


» 25-watt unit. “ 

Magr 

07 General E le« tric | 
Ave., Br 


: 000 evcles. 


Boston 


magnetic pick Built-in 
power supply heater 
power. Distortion under 0.5% at 
normal level ! e 74 db down 
Response within ( db 10 
eycles. Also iilable factory- 
wired Dynaco, Inc., 3916 Pow 
elton Ave., Philadelphia 


STEREO AMPLIFIER Econ 
omy model KN has dual 10- 
watt unit eparate bass 
treble 1 channel. Re 
sponse l 10—-15.000 ey 
cles Distortion 1.5% at 50 cycles 
0.5 % at 20 k Hum and noise 
10 db below rated output at mag- 
netic phono input. Complete with 


LIFETIME STYLUS 
teed “against wear ar 
ing the life of the 
10,000 being made in wide 
models for most pickuy 
sen Industries, 


4. Pa. son St.. Forest 


BASIC FM 


rf stage, mixer, 


pre aes ac 


Park, Ill 
TU NE R 


and 


discriminator. 6 tubes, pre 
Requires power supply 
defeat, cathode-follower out} 
Sensitivity i 





1 ev for 20-db aq 
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NEW PRODUCTS (Continued) 


SUBMINIATURE ELECTRO- 
LYTICS, Electomite aluminum- 
foil capacitors. Low leakage, 
welded terminals. —20 | to +85°C., 


EB 


1-450 uf rs 3 volts, 1-1 18 uf =" 
150 volts, other values at 3-150 
volts. 3/16 x % in to % x 1% in. 
Cornell-Dubilier Electric 
Corp., South Plainfield. N. J. 


TEMP-STABLE CAPACI- 
TORS. Type 820-UB polystyrene 


200 ke at 6 db 
under 0.5% at 
—J. W. Miller 
Los An- 


Selectivity 
Distortion 
2 volts output. 
Co., 5917 S. Main St., 
geles 3, Calif. 
ECONOMY TONE SWITCH 
200 for original equipment 
1anufacturers, Up to 250 ma at 
volts ac; 2 or 3 positions; 


ing. 
down. 
) 


series 


(shown) contacts 
1,000 volts rms 
Div. of Globe-Union, 
Keefe Ave., Milwau- 


, 4,6 or 9 
Breakcown 
Centralab, 
Inc., 900 E. 
kee 1, Wis. 

FINE-TUNING SHAFT re- 
placement No. TS4 extra long 
length, replaces most TV fine 


POLYSTYRENE 
“ DIELEC 


dielectric, low capacitance change 
with temperature. Temperature- 
coefficient less than 125 parts 
per million per degree C. Low 
dielectric absorption, low dissi- 
pation factor. .001 to 0.68 uf; 
100, 200, 400, 600 volts.—Good- 
All Electric Mfg. Co., Ogallala, 


\e Nebr. 
RES 


units 
proof, 


10-watt, 5 


SISTOR LINE, Bathtub 
ceramic-encased, water- 
5-watt size, 5-6,000 ohms; 

15,000 ohms. 4-, 7 


shafts on sets ranging 
to Zenith. Rotates 
stop. Aluminum 
shaft saws readily.—Eastern 
Jewel Corp., Rego Park 74. N. Y. 


MICA CAPACITOR KIT. MK- 
Sampler. 40 silvered micas in 
most popular ratings from 100 
uf to .001 wf, 5% tolerance, 500 
volts de.Sprague Electric Co., 
125 Marshall St., North Adams, 
Mass. 


tuning 
from Admiral 
360 without 


Aa 


Yes, you get this big, brand new book, “150 
Radio-Television Picture Patterns and Dia- 
grams Explained”, absolutely FREE! Complete 
11x22” Schematic Diagrams on leading models 
Radio and TV Sets help cut your servicing 
time. Easy-to-read, large 8%x11” pages, with full instruc- 
tions on how to use the diagrams. A “must” in every 
repair kit. You get this book as a FREE Gift for asking to 
Coyne’s new 7-book set, “Applied Practical Radio- 


FREE! 


At Last! 
5 Years 


On Transistor 

Coyne’s great 7-volume set gives you all the 
Of Valuable 
Supplements 


answers to servicing problems—quickly! For 

basic “‘know-how” that’s easy to understand 

you'll find everything you want in Volumes 1 to 

5 on over 5000 practical facts and data. Every 

step from fundamentals to installing, servicing 

and trouble-shooting all types of radio and TV ——— 

sets. So up-to-date it includes the latest on a - r — 

COLOR TV and UHF. All this plus Volume 7— £ tt | / 

TRANSISTOR CIRCUITS—the most complete ai 

book ever published on ithe applications of tran- With your set you also 

sistors in electronics. New! Set has colorful de- get Coyne’s annual Sup- 
plement Service FREE 
for 5 years. Keeps your 
set up-to-date on every- 

For speedy on-the-job use, you also get Vol. 6—famous thing that will be new 

Coyne CYCLOPEDIA. - 7 =~ ms servicing, in radio, television, 

alignment, installation, etc ABC order. Use electronics and elec- 

this 7-volume TV-RADIO LIBRARY FREE for 7 days; | tricity. 

get the Servicing Book FRE 


sign, washable covers. 


EXTRA! 868-Page TV Cyclopedia Included! 
FEBRUARY, 


see 





Money-Making Know-How 
Color TY and Servicing 











1960 


15- and 20-watt sizes on special 
order.—Milwaukee Resistor Co. 
700 W. Virginia St., Milwaukee adjusta ter tor 
4, Wis. quer \ thi n 


1% RESISTORS ot-Coa fr ge ; 
deposited-carbon, % and % Ne “ Heath Co, 
watts, high temperature rating "7 2 : 
nonreactive coating. Meet MIL 
R-10509B specs.—Clarostat Mfg 
Co., Inc., Dover, N. H 

TUBE TESTER mode 


cludes cathode emission anc 


iTé out- 
100.000 ay 


ELECTRON-TUBE ANALYZ- 
nable 


circuit tests. A 2-stage de amp! 
fier isolates meter against dam 
age.—Seco Mfg. Co., 5015 Pent 
Ave., S., Minneapolis, Minn 
SIGNAL GENERATOR mor 
RF-1. 100 ke to 110 me on 


damentals, 220 me on harmoni: 


continu- 
megohms. 
thy- 
gas-tube 
reverse 


nt of 


recti- 


con- 


100 volts 
t Scientific 
Dev elopme nt i 104, Janes 
W END 


American 





modulated by built-in 400 
generator or external 
. 400-cycle audio up to 10 


All specifications on these pages 
are from manufacturers’ dota. 











BOOKS 


IN ONE 
GREAT SET! 


SEND NO MONEY 
We'll include book of 150 TV-Radio Patterns & Diag ¢ ! 
set, pay $3 in 7 days and $3 per month until $27 us postage is paid. 
(Cash price, only $24.95). Or you can return the | . our expense in 
7 days and owe nothing. YOU BE THE JUDGI Either way, the book of 
TV-Radio Patterns is yours FREE to keep! Offer imited. Act NOW! 


Just mail coupon for 7-volume set on 7 days free trial. 
rams. If you keep the 


Educational Book Publishing Division 
| COYNE ELECTRICAL SCHOOL, Dept. 20-T! 
| 1501 W. Congress Pkwy., Chicago 7, Ill. 
YES! Send 7-Volume ‘App i Practical Radio-T 


vi TRIAL 
| per your offer. Include TV-Radio Patterns & D agt 


; FREE 


Name 


Address 
| City Zone State 
| Where Employed 
( Check here if you want library sent C.0.D. You pay postmar 
postage © on } Gelivery. 7- Gay money-back guarantee 


$24.95 plus C.0.D. 
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“TAB” Tubes Tested, Inspected, Boxed—, 
Six Months Guarantee!! No Rejects! 
NEW & Used Gov't & Mfgrs. Surplus! 


Orders 810 or more, Receiving types only ppd, 48 states 


7551 
Typical operating chi 
the RCA 7551 as an 
175 me are: 
ccs* 
250 300 


connected to cathode 
200 200 
—40 —42 
(peak rf) a7 52 
lp (ma) 60 70 
ler (ma) 3.7 3 
ACUUM tubes dominate the field le, (ma) (approx) 1.5 
this month. There is a vhf TV rf Pariver (watts) 
29 1.0 amplifier, a frame-grid amplifie: (approx) 
a9|5894 121 . te Postout (watts) 
for TV if stages and a beam 
, ; (approx) 6.5 
power tube for mobile communications ; E ; 
TRANSISTORIZED DC POWER! . at + | Continuous Commercial 
HI-EFFICIENCY DC to DC to 450 VDC “IN equipment. . ’ 
‘“*TABSTAT’’ KIT or BUILT! +Intermittent Commercial 
Output 450 & TAP 250VIK at to _ 
150 MA/Up ¢t ft Service 


re, low tai ; ni. : 7551 ateul 
A beam power tube in a 9 
6FH5 


iature envelope, the 7551 
for reliable service in mobile con A semi-remote cutoff tet 
cations equipment operating fro ‘ 7-pin miniature type intend: 
12-volt battery system. The 7 

é particularly useful as a _ class-( 
Sub-Min Tubes 


Standoff Insulators amplifier, oscillator, or frequenc 
Power Resistors . 
Mica Condensers tiplier, at frequencies up to 17 
des . : 
Assorted It can also be used in modulato 
0 Ceramic Condsr 


Germanium Diodes audio power amplifier applicatior 





me 





KITS! ‘‘TAB’' THE BEST KITS! triode connected Z 
tae. Sanees eaten 
S Precision Resistors 


This is the busi- 
nesslike approach SFHS 


ias 
High Gain XTAL to service record ad ry ae ey 
eereach Kit 99E BUSSE ee ting Trip. ole Tf amplifier cirew 
cate forms serve tuners. Grid 2, primarily 
PRICED NEW SILICON SOOMA RECTIFIERS GTD! iti C . ‘ ie] } j » oO’ 1 
Input Working Range RMS/ACV Res. or Cap technicians as order form, a shield, provides low capa 
n invoice and office 
_— -(——~. record, with 
we : 
use spaces for com- 
- : 
70/100 140/200 210/300 7a ° plete information 
45¢ 50¢ 65¢ ° ° ° 
4, On every jod 
Bio | dge/e0 | s50/fe0 tive Kiees Separate listings 
00 - . 
Or receiving 
S00 | 70071000 | 770/110 OFFICIAL tubes, pix tube, 
$1.59 - 89 $2.58 $3.12 arts, seria! num- HEART 
Use in Bridge or C.T. up to 750ma dc labor and 


General Purpose 400P!IV @ 250Ma Special 2 for $1; ORDER BOOKS ginal ig DISEASE 


Circular Slide Rule 
12 Aigtr Clip Asst'd 


AARARARAARARAAAAE 


y 





ms /piv rms ‘piv rms /piv 


25 for $10 
SEUMGOS 48 states Tepmate owet natures, etc. 
ever\ a book, $6.50 for 

J dust-proof box of Enemy 





NEW DC POWER for TRANSISTORS!! 
25 volt one amp filte 10. In stock at 

Ripple Power Sur $ ~ — 
specitied” | Transist Laie ee TV-RADIO your distributor ; 
its, rusR small Write for your # 
“assembled B25VIACB $12 free folder de- 


scribing Dave 
‘*"TAB'' BARGAINS—YOUR BEST BUY! Rice’s a ae 


New lo ost 25 v 


ugged ¢ n ze 
mbl t t 1 S25 VIACK 





BC696 3 to 4 Mc's Xmttr Good Condition 
AN—ARR Good ts OrDER Books, 


including an ac- 
tual size sample 
5 Chan ; copy of the handy FUND 
or 
O ft Best Qity $4.49 2 | order form 
Sn cope rscope ee 3 9 


2” $8 @ . $ eoneee f 
2N277 $4.50; 2N278 $5.50; 2N441 $3; 2N442 $5 De ense 


For customer’s 


NEW ‘"TEKSEL"' SELENIUM RECTIFIERS : . 5 Hl prices on every 
FULL WAVE BRIDGE RECTIFIERS EB YBAR OTD =— <i »nlaceme 
AMP. IBVAC 36VAC 72VAC 144VAC ; | replacement part, # 








CONT 14v0C 28V0C sévoc i118VvoC } plus flat rate and 
$1 $2 $4.90$ 9 , ge 

15 3.00 6.25, 12.30 a hourly Service 

8.60 charge data, 

26.30 oe” bane 

40.00 national, ave 

57.50 - 

Rice’s OFFICIAL 

NEW Selenium Radio PricinG Dicest, 
65Ma 45 @ 6 for $2; 100Ma 45¢ @, ' isti . | 
250Ma 65¢ @ ° 300Ma 88¢ @: ; listing over 63,000 
by aS items. $2.50. 
48 states! This Iter | 
] 
| 


500Ma $1 @, 10 $s. 25/$1 
Orders $10 of Mor I only. 
66 59 ZOnmt:  Menew Goer Guarantee! , ELECTRONIC 
r min. of 
T AB P'.8. NVC. Age shpg charges PUBLISHING CO., INC. | 

















or for C.0.0 25% Dep. Prices 


111GA LIBERTY ST. NY. 6, LY. — 180 N. WACKER DRIVE 
Send 25¢_ pyowe: rector 2-0208 107 Catalog } : : CHICAGO 6, ILLINOIS 
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NEW TUBES & SEMICONDUCTORS (Cont'd) 


tween grid 1 and plate to facilitate Transistor Radio Servicing 
neutralization and reduce oscillator : 
radiation. When connected as a triode, CAN be Highly i aaehanectel i 
the RCA G6HF5 features high trans- 
conductance at low plate voltage to 
provide high gain. 
Characteristics of the 6FH5 in Class- : 
Al ery eg with its cathode The ONLY Complete Transistor Radio Service Lab 
connected to grid 2 are: 
Vv, 135 , Everything you need for less than 50 
Vc — | 
Rp 5,600 
gm (umhos) 9,000 
fm 50 Check Transistors, Diodes, Rectifiers . . . 
lp (ma) 1 
”" + - SENCORE TRC4 TRANSISTOR CHECKER 
= fla —5. 
Ve 6.3 Accurately checks all transistors in hearing aids, 
lite (ma) 200 radios and power transistors in auto radios. Tests 
for opens, shorts, leakage, current gain. Measures 
6EH7/EFI83 forward-reverse current ratio on all crystal diodes. 
\ ais sell 1 remote-cutoff ntod Measures forward and reverse currents on selenium 
ee ee rectifiers. With set-up chart for accurate checkin 
lesigned for use as an if amplifier in of each transistor. Size, 5x4144x2!4", With 
'V receivers. Its high transconduct batteries. DEALER NET...... 


INTERNAL 
‘ Replace Batteries During Repair. . . 


SENCORE PS103 BATTERY ELIMINATOR 


All-new ‘“Transi-Pak,” twin to TRC4 Checker 
K 53 above. Provides variable DC voltage to 24 volts; 
6EH7/EFI83 1.5-volt biasing tap ( a**must”’ for servicing Philco 
eee ; and Sylvania radios). Metered current output, to 
nterelectrode and feedback 100 ma. Handles 200-ma peaks. Two 200-1 
make possible the con electrolytics provide proper filtering and low out- 
n simplified broad-band put impedance. No hum or feedback problems é 
ipl s with high stability. Ideal for alignment using station signal; adjust II \e 
Typical operating characteristics of a PM ei ee — — Oe charging 4 
; ‘DUT /PR1e@2 ; nickel-cadmium Datteries. Size, SxX44/yx2'4y 
Amperex 6EH7/EF183 are: DEALER NET..... 178 °¥ 
V> 200 


2 $ | 200 ; . 
—s 0 Find Defective Stage in a Minute . . . 


Vv 

V 

we (series) (ohms) 27,000 

Ve ant SENCORE HG104 HARMONIC GENERATOR 

gm (umhos) 12,500 New signal generator designed primarily for fast 

lp (ma) 12 signal-tracing of transistor radio circuits. No need 

loz (ma) 4.5 to unsolder all transistors. Provides RF, IF and 

Re (ohms) 500,000 audio signals simultaneously, drastically cutting 

Rinput (ohms) 11,000 service time. Traces from speaker to antenna. Cle: 

. . 1000 cycle note signal is heard in speaker from 

Selenium diodes good stages. Signal weakens or stops at defective Turn page for other 
These subminiature plastic-encapsu- stage. Equally as effective for testing TV, hi-fi and - 

lated units have been developed by other audio circuits also. Size, 314x414x1 4", abel 


Radio Receptor. Capable of operating With batteries. DEALER NET Time Savers 


in temperatures between 50°C and 
100°¢ without derating, the diodes See your Parts N FR EF 
come in eight types with peak-inverse- Distributor 


NOW! ADDISON 2, ILLINOIS 








OPPORTUNITY ADLETS 


Rates—50c per word (including name, address and 
initials). Minimum ad 10 words. Cash must accom- 
pany all ads except those placed by accredited agen- 
cies. Discount, 10% for !2 consecutive issues. Mis- 
leading or objectionable ads not accepted. Copy for 
March issue must reach us before Jan. 15, 1959. 
‘ RADIO-ELECTRONICS, 
154 West 14 St., New York 11, N. Y. 
. | 
j 
| 


PRINTING PRESSES, type, supplies. Lists 4¢. TURN 
BAUGH SERVICE, Mechanicsburg "a 














voltage ranges of 50-400 at 12.5 ma. LEARN CIVIL and criminal 
. : 22 } stear good NSTI 
Maximum case length is only 0.380 ERG R ey st RM ede 26: 
inch with widths ranging from 0.340 kapio «@ Tv TURES at Manufacturers’ Pri ) 
; . f ies . . Yo S Guaranteed! Brand New! No re-brand r pu UNITED 
to 0.480 ine h. Applications cover com Spat agg alge eng 
puters, business machines, are SUP~ STEREO TAPE RENTALS. For the very best at lowest 
pressors, power supplies, radios, TV prices. Write CALIFORNIA TAPED MUSIC ASSN., 
‘ . ’ 763 El Camino Real, Redwood City, Calif 
sets, hearing aids and electric games. 


40, 1 


n tigation at 
TUT! APPLIED SCI 
2, Chic ) 


262, ag 


CASH PAID! Sell your surplus electronic tubes. Want 
unused, clean radio and TV receiving, tr: itting, spe 
7558 ial-purpose, Magnetrons, Klystrons, broadcast types, et 
Want military & commerciz ab/test and mmunica 

. . . +s tions equipment such as G ‘ P AN/UPM prefix 

A beam-power tube in a 9-pin minia- iso want commercial receivers and transmitters. For & 

> envea > = * " . 7 , be fair deal write BARRY, 512 Broadway, New York 12, 

ture envelope designed for use in fixed NY. WAtbos 5-7000 


FEBRUARY, 1960 





h i k | NEW TUBES & SEMICONDUCTORS (Cont'd) 
Our next speaker 
Ww YY P candle illumination compared to 


system should be 10 foot-candles required by standa 


camera tubes. The tube is electrica 


interchangeable with standard camera 
2 tubes. Extreme sensitivity results main] 
: from a high-gain thin-film target 
- magnesium oxide. 
NEW 7558 Spruce Pine Mica Co. is offering 
i. so line of 23 


station communications equipme: 3 mica transistor washe 


7558 is particularly useful in class-C are .002 inch thick and will in 
rf amplifier, oscillator and frequency transistors from a chassis with« 
multiplier service up to 175 me. It can ducing heat-sink characteristi 
also be used in modulator and audio-_ ciably. 

frequency power amplifiers. Motorola is turning out three 


Maximum ratings of the RCA 7558 : of transistor mounting kits 
an rf power amplifier and oscillato1 transistors can be mounted elect 
(class-C Telegraphy) and rf power am isolated from a chassis or heat 
eee teennetieoceies Se plifier (class-C FM Telephony) ars while excellent heat-transfer cl 
sion to give longer travel to the ccs* ICASt teristics are maintained. Kits 
Ny Ry Bl You Vp 300 300 all power transistors in the TO 
get bass with real bottom! G3 connected to cathode rO-5 packages. 
Vez 250 250 Style 33 silicon rectifier p 


; Ve: —125 — 125 I am te ented af 29:5 asane 
+ New Styrofoam Radial Strut- Syntron is rated at 37.5 am] 
Bracing reinforces cone, assures lp (ma) 70 80 
rigid piston action, preventing loz (ma) is 15 
cone break-up. Eliminates distor- | (ma) 5 - . 
tion, provides clean reproduction 3 F 
up to the full-rated power output. Plate input (watts) 2! 
Needs as little as 10 watts output. G2 input (watts) 
You get greater amplifier economy P, (watts) 10 
in stereo installations. 
Continuous Commercial Service 
* New Oriented Grain-Processed tIintermittent Commercial and Am: 
Magnet gives 20% more efficiency Maximum characteristics 
than standard Alnico V. gn (umhos) 6,400 


* New Ducted-Slot Enclosure spe- Miscellaneous 

cifically designed to enhance the 

depth and striking realism of the Image orthicon unveiled by I maodx 5 x %-inch coppe 
Paraflex high-compliance speaker . ay - : wert 

units. Speakers are located sym- type GL-7929—produces pictures iv ranges from 50—400 \y 
metrically on each side of the usable black-and-white quality at 1-f volt steps. 

ducted slot, resulting in clean bass . 

without trace of boom or unnat- 

ural heaviness. 


* New, dramatic enclosure styling 
by George Nelson —featuring... 
new, three-dimensional Dynel 
“Acoustiscreen” grille, removable 
for cleaning! 


* Audax Parafiex Speakers are 
lab-tested and a performance seal D-612T 
on each unit indicates its reso- 
nant frequency :+ 1 cycle. $49.95 
Model CA-80 12” x 12” « 24” with two full range serviceman's net 
speakers—$99.95 


Model CA-100 15” x 12” x 25” with two 1 
range speakers and 2 matching cone tweeters 
$139.95 . ene 


sie | (MMMIRST 3in1 POWER SUPPLY 





1. powers transistor personal radios 


2. powers transistor auto radios 
3. powers 12/6 volt tube/transistor auto radios 


Outservices, outlasts all others in its price class. Reserve power 
to handle all servicing. Low AC ripple: less than 0.5°, up to 
5 amperes. 2% at 10 amperes. Best regulation to operate solenoid 
tuning controls. Two ranges: 0-8 and 0-16 volts continuously 
variable. 10 amperes at 12 volts continuous duty. 20 ampere 
intermittent. Patented conduction cooling lengthens rectifier lif 
and increases capacity 





Write for free catalog and specifications, to 
AUDAX Division of the Rek-O-Kut Co., Inc. ’ 
Dept. RE-2, 38-19 108th St.. Corona 68. N. Y ) or request Bulletin D-6121 


Compare the difference at your distributor 


ELecTRO Probucts LABORATORIES 4501-R Ravenswood, Chicago 41 


Canada: Atlas Radio Corporation Ltd., Toronto 


Name__ 
Address_ 
City . 


ee ee 
comuesanee? FIRST TO POWER ALL THREE! 
50 Wingold Ave., Toronto 19, Ont s 
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“ANCEMMLN SAVE TIME...SUBSTITUTE 
THE SENCORE WAY 








Substitute for Capacitors, Resistors 
SENCORE H-36—THE ‘‘HANDY 36"' 


36 most-often-needed resistors and capacitors, for fast, 
easy, direct substitution in all circuits. @ Eliminates 
searching for replacement components for test pur- 
poses. @ Avoids unnecessary unsoldering and solder- 
a : ba ing—no more solder mess. @ Pays for itself the first 
PENCIL-IRON REST month in time saved. @ Flick of a switch instantly 
S dian lite wih whee * oi selects any one of... 
K ome imes e correc P ace to pu a | 24 RESISTORS from 10 ohms to 5.6 megohms 
pencil iron on the bench is hard to find. 10 CAPACITORS from 100 mmfd to .5 mfd 
One excellent solution is to use a dis- ,4 ELECTROLYTICS, 
carded 1B3 tube. Break away the glass DEALER NET, 
envelope from the metal cap and skirt. Substitute for Electrolytic Capacitors 


SENCORE ES102 ELECTRO-SUB 

Usable from 2 to 450 volts, D.C. 

Contains 10 eiectrolytics from 4 to 350 mfd. Select 
the correct value with the flick of a switch. Features 
automatic discharge, surge protector circuit. Prevents 
accidental “‘healing” of capacitor being bridged. Com- 
pletely safe—no arc or spark when connecting 95 
or disconnecting. DEALER NET 15 


Substitute for Fuse Resistors During Repair 


SENCORE FS3 ‘‘FUSE-SAFE"' 
CIRCUIT TESTER 


Instantly tells you whether or not it is safe to replace 
fuse resistors, fuses, or circuit breakers Separate red 
and green scale for each commercially available fuse 
resistor used in radio and TV. Eliminates guesswork 
and wasted time. Also handy for wattage checks 

up to 1100 watts. DEALER NET 


Substitute for Bias Batteries During Repair 


SENCORE BE3 ‘‘ALIGN-O-PAK"’ 


Completely isolated DC supply, with less than 0.1 

ripple. Eliminates messy batteries in TV service work 
Handy for alignment, AGC trouble-shooting, or 
checking gated sync circuits. Just dial the voltage you 
need, 0-18 volts, positive or negative. Covers all 
voltages recommended by TV set manufacturers. Size, 
314x414x1%". For 110-120 volts, 60 cycle AC - 
DEALER NET 7® 


UNIVERSAL TV JUMPER CORD ~ Turn page for other 





Then drill a hole in the bench large 
enough for the cap to be inserted in and 
you have a permanent iron holder that Fits any set from back to chassis 
will never be in the way. With the tip Box mae mane ane Female punge 50s 
. . : additional power source, sol 95 
of the iron inserted as the heating dering, etc. DEALER NET 1 
element, it can also be used as a minia 
ture solder pot for multiple tinning 
al . og See your Parts 
operations, ete. J. Burton Burnett 
Distributor 
FOIL FOILS INTERMITTENTS Now! : ADDISON 2, ILLINOIS 
Does that thermal intermittent have — 
you baffled because it has jumped back OPPORTUNITY ADLETS | Se trom p. 143) 


into its hiding place now that you have TR ADE IN TV $6 up; also « Write JUSTIS, New 
; D 


SENCORE 


Time Savers 


removed ms chassis from its cabinet? 
Here may be the answer to your prob LEARN WHILE ASLEEP, Hypnot 
: : phonograph or amazing new Electro 


lem. Wrap all suspected tubes with tape recorder. Catalog, details free, SLEEP-LEARNING 


% ASSOCLATION, Bor 24-RD, O pia \ 
aluminum foil, and set the chassis on e 2 
a sheet of foil tacked to the bench. The RENT — cEO TAPES. Over 9 7 ; 
. , dels t ata x tereo "art t ‘ itlr 
aluminum foil will reflect dissipated Ave., Inglewood 3, Calif ° 


heat, hasten set warmup and help fe HI-FI DOCTOR oe 
ret out the defective component. pat ee Adio, Radio Engi ge 
This kink often works where solder WILLIAM BOHN, Plaza 7-8569, wee You stand a better chance of 
ing iron, heat lamp and hair dryers DIAGRAMS FOR REPAIRING RADIOS $1. 1 = 
fail. James C. Conrad $2. Give make. Model. DIAGRAM SERVICE. Box 62 . . ° 
=o See finding what you want if you 
IMPROVE RELAY SENSITIVITY = ?ksr AAKHS oF : "remniee | HAZEL TON INSTRU. . 5 
; : : MENT CO., 128 Liberty Street, } id x - - 
Many factors affect the sensitivity noo Rcodhen “ advertise ab ADIO ELEC 
SPECIAL! RUBBER STA 1] 1 


of a relay, and most cannot readily be $1.00, ADEAL RUBEN AM Pit pad Three link TRONICS Opportentty it 


altered without major rebuilding. To Tenn 


get a great improvement, try adjust- 5-1ncH TV Test CRT. Complete with adapter $3.95 post : 
ing the relay armature and contacts. pid. CRYSTAL | ELEC TRONICS 7 list ave. lets, See details on page 143. 
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NEW FOR 1960! EXCLUSIVE OFFER TRY THIS ONE (Continued) 


CHOOSE ANY 2_ | a 
The spring tension on the relay arma- 
PAKETTES ture has an appreciable affect on sensi 
* tivity. Tension should be adjusted to 


WITH EVERY 12 PAKETTE ORDERS the absolute minimum required to 
AARP AREA ODDP OPED ——w—anwmn~~ | ONerate the relay. Spring tension 
6 PAKETTE ORDERS—CHOOSE 1 PAKETTE FREE usually adjusted by bending the met: 
6 SUSMINIATURE DIODES 15 *‘POLY PAKETTES"’ tab to w hich it is anchored. Sometir 

sae radio. 'T' of the original spring has to be repla 
N34A. INGB Noe eae coos of by a lighter one that has less te: 
iN N6Y 1 Te 
: $2 aint th... E tris ; The spacing of the relay contacts 
TRANSISTOR RF f vip Re . +4 . on 

in & a0 $1 | affects its sensitivity. They should | pick one up at the five and 

set to the absolute minimum clearance, Ha) ry Leeper 
! ' in the open position, that pre 
worth 910 $f pope “gf | Stcing. Much more current is required STRIPPING SHORT 
: ' S18 0 close a relav ‘ ] —_ REET —— 
SILICON RECTIFIERS , ee ee: to close a relay than to kes p it a HARNESSED WIRES 
Sise of IW re $1 ay because the magnetic flux is i Here’s how to us ntomat 
PC. NUTDRIVER SET $1 7 2 wera Mn gcc a 
Molded : re ippers to strip short lengt! 
1e clearance : ] ] 
1 ’ ing harness. Simply loop a 
ee hy $1 the armature and the coil core, in tl } 7 ; 


e I % Wil ound the cable } 
10 PANEL SWITCHES PLUGS & REC’T'LS wire a sate 1€ cable a 
115 VA », slide Po batte 


, $1 100 CERAMIC SPECIAL 
2 POWER TRANSISTORS $1 
Ha ‘ 1 wa ” 


75 ONE WATTERS 


near the coil core. To increas 
mek he: COILS & CHOKES tivitv furthe. 


losed positio Ss le , . , , 
closed position, hould he the scrap with one set of 
short lead with the stripping 


$1.50 = ae ORY CARA minimum that keeps them from é t} 
4 OUTPUT XFmMRS ‘ " % i€ 
ols, 6¥6. Oke < ing. After these adjustments are made, Hook Linabs 

Open’ frame ‘ =e - ‘ g neback 

Some ‘worth $2.5 $1 : $1 the relay will be as sensitive as 

2 FLEA POWER MOTORS RYSTAL PHONE ith it } nging th l } 
ne en Mt cy Vowns mike ta | | without changing the coil an USE A BALLPOINT PEN 
« $1 . t $1 de sign. Albert J. ki uhowshi T } ane ‘ - , . 
40 TUBE socKeTs ‘ echnicians will have frequer 
i é ~ TERMINAL STRIPS . . 
4 for the handy items that can be 
bene : ; $1 ev $1 TUBE HOLDER from the sleeve of a plastic (o 
40 OISC CONDENSERS SURPRISE PAKETTE 
‘ $1 Most technicians have 
a > ; 

30 ‘‘SEALED’’ CIRCUITS 70 TUBULAR CONDENSERS bench tubes that are used 
$1 $1 for testing. When a bad tub 

40 MOLDED CONDENSERS 30 ‘SILVER’ MICAS by substitution, the bench 
v ) F returned to its carton and 
k atic F $1 70 INSULATED RESIST'S . 


’ on Gnmaese antes. from the technician’s stock 

w.W., & carbo v $1 n the set. To keep these be 
Ww Bee ee w $1 10 RCA PLUG 'N JACK SETS ha and not all over the 
60, COWER SENSTORS $1 g an ordinary dish draine 


300-FT. HOOK-UP WIRE 


$1 


SO TRANSISTOR COND 





GO RADIO-TV KNORS oe’ a 
Riecsiees &) SOI =) 'TV PICTURE TUBES: 


1 
: , 


! $1 SO ONE PERCENT-ERS 
1S ‘‘GRAIN-O-WHEAT O88! Kh1 i 
' 1oOBP4 BP4 $ 9.9 21AMP4 


$1 $1 12LP4 7CP4 , 


! 
, r 5017 
7 ICA CONDENSER 60 CONDENSER SPECIAL . ae 17GP4 
"os ae Si oc Luxe wi-rioeiTy MEITS | 2.09 17HP4 
Re ! 


At Lowest Prices 4 





7.95 


LP4 1.5 
4g 
17 
) $ 16 


$1 S ROLLS MICRO-WIRE 
35 TWO WATTERS Ep : $1 
y I “ _ 0 13 

$1 1500 PCS HARDWARE ; P HPA 14.50 
} 1AP4 22.10 

$1 ; 2.50 2bALP4. 15.75 
Serger He 1 year worranty 

101GTK ed Tubes $5 re tt 

FM TUNER , en 


15S ROTARY SWITCHES 


$1 3 HOBBY TRANSISTORS 


$1 


$1 WORLD'S SMALLEST RADIO 
k ‘ 


15 VOLUME CONTROLS 





Finest tuner kit offered! “Standard 
pre-wired, pre-aligned and can be t 
$1 completed, without professional a 
$1 12 GERMANIUM DIODES reception than tuners costing 2 
20 TWIST ORILLS " Doe Latest circuits, matched crysta ‘ 
$1 Seeley Discriminator, AF‘ Electror 
Quiet, drift-free. Simply and succe 


" 125 RESISTORS anyon with crewadriver plier i | a. WRITE FOR COMPLETE LIST 


si: i1;——eT | __ PICTURE TUBE OUTLET— 


40 HI Q CONDENSERS 10-IN-1 PAKETTE STEREO AMP 


‘ ' p Luxe stereo at half t I 3032 Milwaukee Ave., Chicago 18, III. 
sis $1 els with 2 pre-amps. 4 i Dickens 2-2048 


NEW! 20-in-1 PAKETTE £0 B. 2 00 CI ee ee ee 


2 SOLAR BATTERIES 


24 ARTISTS BRUSHES 





I 


$59.50 


$2'00 10 WATT AMPLIFIER | Please mention 


‘ . Beat a 
FREE! WRITE FOR GIANT BARGAIN CATALOG +1 20,00 Ss. 4 RADIO-ELECTRONICS 
include check or M.O. with suf- ‘ Ang ro : . 
[Minimum Orde Order $2.00| ficient postage; excess returned es a 7 “ye - _— . 
C.0.D. orders, 25% down: rated, net 30 days. INCLUDE 
POSTAL ZONE in address. (Canada postage, 48c Ist tb 
28c¢ ea. additional tb.) Many « 
My FREE PAKETTES are Check each item wanted At dealers or prepatd wit A M.A 
Return ad with order | ro WHY PAY MORE? 
I. Avg. 1 Ib. per Pakette cas BONAFIDE now off the biggest 
Each Pakette Guaran GROMMES Div. of Precision Electronics, famous HI-FI & Sté ponen 
2. teed SI0I-N King Ave., Franklin Park, Il | he 
CLIP "Wy MAILWUSE AD AS CRD-A-Geane | Please rush detatle on Grommes Kit Line BIG TRADE-IN ALLOWANCES 
\ ve the be le «& xpe 


can give 














when answering ads 





Name_ 


} j 131 Everett Ave. | Address__ p . r . pat EI Ee : NI 
30NAFIDE ELECTRONICS 
ci 
L CHELSEA 9, ASS. = Dept. RE2, 891% Cortland St., N.Y. 7, N.Y | 


Your Dealer's Name_______ 

















RADIO-ELECTRONICS 





TRY THIS ONE (Continued) 


Gina TUBES, VIBRATORS 
THE SENCORE WAY- 


America’s Most Popular Tube Tester 
more than 25,000 now in use 


ballpoint pen. An insulating sleeve of J 4 ,ole)-] a moxie 7-0 .@- Vc] mel -| ten 41) 
any length up to 5 inches can be made 


from the sleeve of a discarded plastic | Whips those ‘‘tough dog"’ tube troubles... 
pen. Insulators for electrical testing 
prods are another possibility. Ask any serviceman who owns one... or try one 

Run the ends of a length of string for just one day of servicing in your shop. You'll 
see for yourself how much time the LC3 can save 
you. Checks for leakage between all elements, 
whether catised by gas, grid emission or foreign 
. particles. Also checks leakage on all capacitors 
that must be inserted into an almost with voltage applied—including electrolytics. Pro- 
inaccessible hole on a TV chassis. For vides instant filament checks in “*Fil-Check” posi- NOW ... checks 172 
somewhat similar use, insert a straight- tion—no need for a second filament checker.. One tube types—more than 

spare pre-heating socket and new roll chart any other checker of 

prevent obsolescence. New charts provided this type. 
charge. Leakage sensitivity; 100 megohms, control 
grid to all other elements ; 50,000 — heater to NEW replaceable 
cathode. Size, 7x6x314”. Wt., 3 Ibs. For Roll Chart prevents 
110-120 volts, 60 cycle AC. DEALER NET 2B obsolescence. 





through a ballpoint-pen sleeve, and the 
resulting loop at one end of the barrel 
will make a holder for a screw or bolt 


Check Filaments 

of All 

Receiving 

ened-out paper clip in such a sleeve Tubes 

and use it to get a drop or two of light | and 

oil to a normally inaccessible spot. Picture 
Convenient-size bushings and_ in Tub 

sulated feet for any lightweight chassis ae 

are other items that can be made in 

a minute from these handy sleeves. For | FC4 FILAMENT CHECKER 

insulating feet, thread the inside of the For fast, easy checking of all tube fila- 

sleeve fora proper-size screw. Glen F. | ments, without pulling chassis. Neon 

: light goes out if tube filament is good. 

Stillwe ll 


Also acts as continuity and voltage tester. 
Neon lamp glows when 115 v. AC is ap- 


INVERTED CARTS INS M ARK | plied by cheater cord, providing a check 


on power to TV set. Size, 34x4x1", 


EMPTIES With leads, DEALER NET 


To tell which tube cartons in our | See your Parts Distributor NOW! 
caddy are empty, we always put the 


empty cartons back so that the writing Turn page for other F R FE 
on the end flap is upside down. This SS S N 


Check 
3- and 4-Prong 
Vibrators ... 
Faster, 
Easier 





VB2 "*VIBRA-DAPTOR" 


eal for 


panel. Steel | 
DEALER NET 


makes it a much easier job when the 

caddy is refilled, and eliminates the Time Savers ADDISON 2, ILLINOIS 
possibility of cartons being carried 

around empty.—John C. Alexander — SS ee ee ae 


VIALS HOLD BATTERIES eae oe 250 POWER AMAZING BLACK LIGHT 


Buy this Little Giant 
magnet most we 50-watt Itra-vio- 

I have found that small plastic vials ful made, a sensation. . TELESCOPE LENS KIT Fick “iene. source 
that are used as containers for five and Gan Senn oF wast | J Make your own high powered 6 ft. 7. ~~ 
dime store items can be made into ideal magnet g eR. 2 mS << telescope! Kit contains 2” diam., § qa. env 

. hobt s will mf i 75” focal length, ground and pol 
battery holders for compact transistor find, hundreds is Of uses Fished objective tens and es 
circuits. The vials are a perfect fit for Ainico permanent eye pieces. Magnifies 
° magnet FTS 5 Ibs ¥ ; } Full instructions 

penlight batteries and are very easily mee it Los 
fitted with screw contacts at either end 





eral today easures 1TEM NO. 123 


; , feuds “bea. $1.95 

for voltage pickup. ag ay Som $3.45 
If exhausted batteries are accident (Shp. Chgs. 10c) CR SOEs SN 

ally left in the plastic holders, there’s UDSON SPECI 


no danger of acid leakage ruining the C =? WATTHOUR METER ee eee 


Leading makes—recondition- 














holder. This is an advantage over metal a ah Gor tear “east: 

types that are soon destroyed by acid. ‘ 100-110 volts, 60 cycles, 2- 

“om . : . ire A.C. 5 amp. Heavy metal 
The screw terminals at either end ease 814” x Glo" x 8”. Easy 

can be tightened to hold the batteries Pa ; to install, Ship. wt. 14 Ibs, 

Tarwu —ooge “aly i > "9A cQa < TJ ™- : NO. 33 

very securely in the case, thus assur , ITEM $4.95 


. oe ae ae : . a NOW ONLY 
ing positive contact at all times.——John prong ian Pe 
C. Abram 
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NOTEWORTHY — 


TWO MEGAPHONES 

TO LOOK These 1-transistor megaphones | 
AT A a surprising amount of power, cor 
ing the simplicity of their ci 


SPEAKER BY Nea and pate 
¥ |CARBON 
Fill in coupon for a FREE One Year Sub- WI O » all | » v— 


scription to OLSON RADIO'S Fantastic Bargain )M KE 

Pa ked Catalog — Unheard of LOW LOW PRONOUNCE IT weeco 

WHOLESALE PRICES on Brand Name 
Changer Tube Tools 


mops, Tuners and thousands of other | Like this connoisseur, judge a speaker by rr 
Bargait its sound, not by its looks. With Wigo, you 

get sound performance...because Wigo Os fa 

puts the quality and value on the inside 

where you may not see it, but you sure 

CITY ZONE TATE - can hear it! For literature, write... 


united @ludio 
eo} tek, RADIO PROOUCTS OF DISTINCTION COLLECTOF CONNECTEL ASE 
CORPORATION 202-4 East 19th St., N. ¥.3, N.Y. with mt iteiantbieta on a 
704 S. Forge St., Akron 8, Ohio away from the box to prevent 
and oscillation. A spring ret 
to-talk switch will conserve batt« 


—PBendix Semiconductors 


ADDRESS 








|] CATALOG OF cna oii 
' HI-FI,RADIO, TV| | HUM-CANCELING CIRCUIT’ 

pod RF F phn | This arrangement is found 

ings. Write. es "your "re- PARTS & i a meer = German Union television receive 

quirements now. aanrd a : ! supp iss neue tuen and 

Key Electronics Company y gor the eae 4 upply un ac—de type at 


» etandard ‘orm: 9 volt 
120-A Liberty St, LY. 6 NY. \ fidaire rauiai ie) liam acme) 12 the standard German 220 
me verdaie 8-42 idaire 44 CHURCH ST. * BALDWIN, N.Y series heater string is used, a 


RECT CHOKE 
r 














ENCINEERING- 
TECHNICIANS & i coment aso tows through 


Bachelor of Science Degree, 30 Months additional winding on the fi 
Save Two Years’ Time Correctly connecting this winding 
(2 Radio-TV Technician including Color TV (12 Months) duces hum, opposite in phase 
£) Electronics Technician (12 Months) from the half-wave rectifier. ¢ 
[) Industrial Electronics Technician (12 Months) 
] Electronics Engineering (B.S. Degree) “ 
Electrical Engineering (B.S. Degree) the nonsinusoidal rectified wa 
Mechanical Engineering (B.S. Degree) but the improvement is mart 
Civil Engineering (B.S. Degree) economical to get.—A. V. J. M: 
AT HEALD’S YOU LEARN ] Architecture (B.S. Degree) 
BY ACTUAL PRACTICE IN Heald College ranks FIRST West of the HEADPHONES FOR TY 
MODERN LABORATORIES Mississippi in “Who's Who in America” LISTENING 
--- AND GET TOP PAY nate ee 
JO 





eancellation is impossible beca 


d for Vet F ‘ . 
DAY AND EVENING CLASSES An interesting method of 


TV set was sl 


ri Write for Catalog and Registration Application. headphones to a : ¢ ! 
by E A L D S$ New Term Starting Seon. the January, 1960, issue of R 
Your Name ‘ ELECTRONICS, page 56. Since the 
have come up with a variation of 
ENGINEERING COLLEGE Address system that might be preferr« 
Established 1863 City pet lee readers. 
Van Ness at Post, RE ms This time crystal phones 
San Francisco, Calif. State Ne at ee Soe See nected to the output of the aud 
put tube through a blocking capac 


RADIO-ELECTRONICS 





NOTEWORTHY CIRCUITS (Continued) 


_TO OUTPUT TRANS 


| ae 


T XTAL PHONES 


TO SPKR 


— 


AUDIO OUTPUT 





FROM OUTPUT TRANS ~ 





fi= SPKR 
NO IMPEDANCE 
NC — 2 
Fig. | 

0.1 zf 600 volts (see Fig. 1). The 
phones are on all the time, only the 
speaker is switched on and off—lifting 
the earphones off their rack turns the 
speaker off; replacing them turns the 
speaker on once again. A spdt Micro- 
switch built into the earphone bracket 
handles the switching (see Fig. 2). You 


BRACKET ACTUATOR LEAF 


PLATE 
SHELF 
of 
tal 





ai 








Fig. 2 


can also use the switch arrangement 
shown in the January issue. 

The main drawback to this system 
is in connecting the capacitor to the 
output tube’s plate, A technician can 
wire it in directly, but the do-it-your- 
selfer might not care for the job. To 
avoid pulling the chassis, use a test 
adapter or make one yourself. Then 
simply connect the takeoff capacitor to 
the adapter. Now pull the output tube, 
insert the adapter, reinsert the tube 
and you’re in business.—William B. 
Rasmussen END 


50 Dears Ago 


In Gernsback Publications 





HUGO GERNSBACK, Founder 


Modern Electrics 

Wireless Association of America 
Electrical Experimenter 

Radio News a 
Science & Invention 

Television 

Radio-Craft 

Short-Wave Craft 

Television News 











Some targer libraries still have copies of Modern Electrics 
on file for interested readers. 


In February, 1910, Modern Electrics 

Dr. de Forest’s New 

Portable Receiving 
Featherstone. 

The New Rossi Detecto 
lowe. 

Pocket Wireless, by the Brussels Cor- 
respondent. 

Electrolytic Detector Operates Relay. 

Duplex Wireless. 

A Tuning Transformer, 
Foster. 

Apartment Aerial Pole, by 
Skelly. 

An Efficient Sending 
Maurice Friedman. 
Selective Detector Board, by R. Fulton 

Adams. 
Variable Sending Condenser, by Fred 
Wadsworth. 


Radio Telephone. 
Set, by Edward 


r, by A. C. Mar- 


by Richard H. 
Robert D. 


Condenser, by 
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Pinpot 


HORIZONTAL 


NEW 


NCORE |} 


Time Saver 


HORIZ. 
Osc. 


VERT. 
osc. 





L 


/ a 





= 
STAGE 


VERT. 
O.P. 
STAGE 





I 





HORIZ. 
FLYBACK 
XFORMER 


VERT. 
oP 
XFORMER 





<r 


. 





HORIZ. 
DEFLEC. 








YOKE 





VERT. 
DEFLEC. 
YOKE 








5M, j 


raoueut 
SHOOTER 


MODEL 55103 
PROVIDES 


ren 


The missing link in TV service... 





RE SS105 SWEEP CIRCUIT TROUBLE SHOOTER 


IT'S A. 

UNIVERSAL ROMEOU TAL, OSCILLAT OR ect sub-~ 
Stitution. No wires to discc e right 
down to the defective compor 2 Its 
peak-to-peak. 


HORIZONTAL OUT Puy CATHODE 
CHECKER. A proven 

the horizontal output tube 

prevents breaking wires 

pin, current and voltage data 


UNIVERSAL DEFLECTION YOKE 

mine yoke failure accurate 

Merely disconnect one yoke lead a 

bright vertical line) is restore TV 

DYNAMIC mV eaen Se en 
flip switch to lybac k 

flyback transformer, in , 

live and 


VOLTMETER. For test 


Direct-reading voltmeter 


UNIVERSAL VERTICAL COEHLATOR 
Output transformer and 

check picture on screen, 

Size, 7x6x314". Wt. 4 Ibs, 

For 110-120 volts, 60 cycle AC, 


c URRENT 


CHECKER. Merely 


accurate; even 


a net 39% 


S E N & See 


ADDISON 2, ILLINOIS 


DEALE 








ADD TO YOUR INCOME 


Learn at Home to Fix 


APPLIANCES 


Tester Furnished-No Extra Charge. 
National Radio Institute trains you 

at home. Every service customer is 
worth more when you can fix his 
electrical appliances. Mail coupon 
for Lesson and Catalog. 
I Radio Inst., Dept. FBO, Washington 16, D.C. 1 

send me Electrical Appliance Sample Lesson and 

FREE (No salesman will call). 


ad 4 
SAMPLE 
§3-}te)))) 





FOR CEREBRAL PALSY 


JOB TRAINING y 


JOIN 
the 53 Minute March 
United Cerebral Palsy 


Age. 











“ACCREDITED MEMBER RATIONAL} Nome st sTuoY ‘Councit aa 
———_—— 


i] 








(ee) 4 N 3 offers 
LOW COST 


{ For the past 12 years he had | 
so charge of the Communications & 
= tics Section at the New York 
! Shipyard, Brooklyn, N. Y. 
: d John Pacconi, Jr., 
Fl an is now associated 


with Glaser-Steers 


Corp., Newark, N. 
Training in J., as customer 
| service manager. 

| . 


Spare Time AT HOME 





He was previously 
with Lafayette 

Einar G. Carlson . rm ge Radio 
has been elected (im B® Ken Burton is 
The future is YOURS in | director and_ sec- F the new sales man 


retary of Hickok ager for Duotone 


TELEVISION—RADIO | Electrical Instru- Co., Keyport, N. J 
ment Co., Cleve- : He has been active 

COLOR Tv! land, Ohio. He is a in the needle busi 
partner in the law ness for the past 6 


eld—g —fascinati ‘ : 
A fabulous field—good pay—fascinating ota? cet. % / roa 


work—a prosperous future! Good jobs, 


, : , Carlson & Rees, the company’s counse! neeme : 
or independence in your own business! son & Kees, th ye William N. Lat- 


Henry Packard White, chief enginee shaw icined. Heath 
and owner of H. P. White Laboratory, Co., Renton Har- 
and E, G. Perkins, president of Suprem« bor, Mich., in the 
Electronics Corp., a Hickok subs newly created posi 
were also named to the board « tion ‘of advertising 
| director : production man 
Thomas S. Knight Jr. (left), ager, assisting 
named sales manager, General | tri Clifford M. Ed 
receiving and TV picture tubes and wards, director of advertising. He « 
| components in the Owensboro, Ky., to Heath from MacFarland, A 
plant. Since 1955 he has been distr 
sales ens $goerggoen ; Winegard Co., Burlingtor 
, distributors in Florida and south pete 
Coyne brings you MopDERN — QUALITY sponsoring a “Paul Harvey Ni 
Television Home Training; training gram over 210 local ABC ra 
designed to meet Coyne standards. to promote i olor-Cept 
Includes RADIO, UHF and COLOR TV. No ’ A special cooperative adve 
previous experience needed. Practical ’ gram is available to dealers 
Job Guides to show you how to do actual 
servicing jobs—make money early in 
course. You pay only for your training, 
no costly “put together kits.” 


Advertising Agency in Chicag 


Send coupon or write Georgia. Charles J. Geoded has been 
P ea = named general manager of the new! 


to address below for formed audio products section of Gen 
FREE Book | , eral Electric, Housewares & Radio Re 


and full details including) 4 ceiver Div., Bridgeport, Conn. He had 
easy Payment Plan. No . I] foe serving as a consultant in the 


obligation, no salesman | ,., covme ~# marketing services division before this 
will call. ; a 


Coyne — the Institu- 
tion behind this train- 
ing...the largest, » i 
oldest, best equipped rector of advertis 


iy s . azines and its dealer sales aids 
Bi ino nits new ing and public re é 


. ; Ye arveav + . 
di home pictured here. lations for Globe continued. Paul Harvey (le ft), 
Founded 1 Electroni - in a recent tour of the Winegay 
miectronics, ¢ e 4 
B. W. Cooke, Jr., President eentty acevired with John R. Winegard, com 
-e 4 acatl e¢ 


* division of Textron ident. : 
. Y : ' Ben Braun joined I. H. Mar 

ELECTRICAL SCHOOL Electronics, Ine. ; 4 =f. 
fb. ( New York, a subsidiary 


1501 W. Congress Pkwy., Chicago, Dept. 20-H5 He was formerly director of community} _ C 
Chartered as an Educational Institution relations for Mutual and Unité »f trial Hardware orp » as 
Not For Profit Omaha ales. He had been directo 
E ing for Telematic Co. 


appointment 
Howard D. Vann 


was appointed di- - ; 
advertising campaign in nationa 





qe Gan ane cae aus ae eam ene aD aoe aD ae Warren 
COYNE Television, Home Training Division | Dalbke was ap- : Ernest F. Tonsmeire was 1 
Dept. 20-H5 —New Coyne Building pointed Midwest troller of Raytheon Co., Rece 
1501 W. Congress Pkwy., Chicago 7, Ill. : ; . : . , 
regional manager, Div., Quincy, Mass. He joined 
equipment sales, pany from Sylvania’s Home 

for CBS Electron- Div., where he was controlle) 


| ics, Danvers, Mass. operations. 
Name aces ‘ || He had been dis- hh Edward Manville was appointe: 


Send Free Book and details on how I can get 
Coyne Quality Television Home Training at 
low cost and easy terms 


trict manager, manager of the Communicatior I 
Adasen. satan oe equipment sales. ucts Div. of Vocaline Co., Old Say! 
Frank A. Comerci joined Audio De- Conn., and Ralph Routsong was 
vices, Inc., New York, as senior project marketing manager. 
| engineer in the Stamford, Conn., lab. Sylvania Electronic Tubes, div 





CiRiicicmnnen ——— lo - |] 
(It is understood no salesman will call) 


> + a sae 


r 


— 
uw 
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SIGNAL TRACER 


Check nna to 
Spe 2KeT r ' t ; P 
pr 


a) | 
ers, speakers, f 
Mode! 202 ’ 
Sylvania Electric Products, Inc., was Haskel Blair was elected president of water A Prams 
presented the NATESA Friends of University Loudspeakers, Inc., White Model B Probe (Ri 
Service Management plaque for the Plains, N. Y., a subsidiary of Ling-Altec NNPUTCE 
ninth consecutive year. Matthew D. Electronics, Inc. He succeeds Sidney 
Burns (third from left), Sylvania Elec- Levy who will continue as executive 
tronic Tubes president, is shown accept- vice president and director of engineer- 
ing the award from Mac Metoyer, ing. Blair has been active in electronics 
NATESA president, as other NATESA since 1923, most recently as a manu- 
and Sylvania executives look on. facturer’s rep. 


Electro-Voice, EIA PRODUCTION & SALES 


ne., Buchan: . aN | 
. 7 Buchanan, (10 months) L409 L998 Easily assembled! Solve 
Mich., as ‘ G, le F 

- 


has exX- "Vy picture-tube lems. Sensitive voltage 
R6H4,.893 ) 1.166 negligible circuit 


panded its product factory sales 7,864,385 14,16 eglig circuit loading 
: -ece o-tul voltage ranges for che 
line to include re- R vat a ar 77 O00 ' amplifier power output, f 
SRCHOFY S885 308,377, soot / Positive and negative 


placement needles, T\ set production 5,195,440 1067 606 San aan Ba ggg 
according to a Radio production », 722,970 8,904,772 maintenance of electr 
statement by Larry a Ju F w rat fio other uses. Net $27.95 
kK: a el ta production 130,763 235,647 
LeKashman, vic TV retail sales 1,448): 991,530 PRECISION ELECTRONICS, INC. 


president of marketing. .The new re- Radio retail sale 125.790* 241,629" N King Ave 


dic 
placement line will meet requirementS = *Excluding auto radi: 
END 


1999 IRE sHow 


REGISTRATION: 
STRATA 
wees... and were set to 


I 
STRATEGY! handle even more of you in 17960 
Friend of ours who always at- looking for NEW IDEAS /n 
tends the sessions in the lecture RADIO-ELECTRONICS! 


halls, starts on the Fourth Floor 

with Production Items .. . and Yes, the IRE NATIONAL CONVENTION and | \GINEER- 
ING SHOW is growing bigger ever people— 
950 exhibitors representing 80 f tl 


ponents on the First Floor. Says [EROnaany industry —60,052 registrants last 
. of . slanned, well executed gatherir 
his feet tell him it’s easier to aes planned, well executed g 


for 97% of needles now in use. 





UPPER 


works his way down to Com- 


come down than to go up! And a There's room to move around, 1 
; : ‘ STRUMENTS the IRE takes over all 4 floors 
he never misses a trick this & SYSTEMs 


to show what your huge, fast mov 


way. Sounds like good engi- up with. First and sec« ynd floors for ¢ 


. : ‘ COMPONENTS systems; and fourth for product t I 
neering logic. Why don’t you Coliseum for NEW IDEAS IN RADIO-ELE 


join him this year . . . and see 
‘Sse daeiaiictcie COMPONENT The IRE NATIONAL CONVENTION 
ee a ae iy. Waldorf-Astoria Hotel 


and The RADIO ENGINEERING SHOW 


“ wari Coliseum, New York City 
()i0e Copp C@ , 22, 23, 


Show Manager The Institute of Radio Engineers 
1 East 79th St., New York 21,N. Y. 
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KNIGHT 
it J Yardney Electric Corp., 40-50 Leonard 
A PR T OF ALLIED RADIO , St., New York, N. Y. 


. NICKEL—CADMIUM rechargeable bat 

the superior speaker buy teries are examined thoroughly in 19 
* + pages of this book, Battery Engineering 

in every price range : Bulletin No. 8. Rectangular, cylindrical 
unconditionally guaranteed for one full year and button types are included. re 


charge curves and methods of cal 
ing capacity and charge rate are here 
too.—Union Carbide Consumer Products 
Co., 30 E. 42 St., New York 17, N. Y 
TANTALUM CAPACITORS—solid ele 
trolytics type SCM—are listed in 14 
page booklet complete enough for 
engineers, clear enough for beginne 
—Texas Instruments Inc., Box 312, 
Dallas, Tex. 








, Any or all of these catalogs, bulletins, or 
periodicals are available to you on request 
high-compliance direct to the manufacturers, whose addresses are SERVICING TRANSISTOR EQUIPMENT 
4 k , ve the end of each item. Use your letter- is No. 6 in the Tech Tips series for tech 
wi peaker system ea © not use postcards. To facilitate identi- olla in ‘4 : ii th 
79 y fication, mention the issue and page of RADIO- nicians. It’s a 4-page bulletin full of 
Features: 8” long-excursion low- ELECTRONICS on which the item appears practical information.—CBS Electronics, 
$5g% frequency driver; balanced, ad- UNLESS OTHERWISE STATED, ALL ITEMS ARE 100 Endic gg eaten 
justable tweeter; quality cabinet, GRATIS. ALL LITERATURE OFFERS ARE VOID sndicott St., Danvers, Mass 
lustrously finished on four sides. AFTER SIX MONTHS. . 
$5 down 15v, x 24 x 10%". 28% Ibs. TRANSISTOR CHOPPERS are th: 
ject of the September ’59 issue of 7/ 


CONDUCTIVE MICROPAINTS are ex-  Plication Notes. The 4-page bullet 
plained and typical applications out cusses design using equivalent « 
lined in this 8-page brochure. Paints Texas Instruments, Inc., B 

| for shielding, resistance, long-wear pro Dallas, Tex. 
tection are detailed and prices given.— REGULATED SUPPLIES, frequ 
Micro-Circuits Co., New Buffalo, Mich changers, inverters, electrostati 


REUSABLE BATTERIES are illustrated erators are briefly described in a 6-] 
6 J " 
in this 8-page book. It describes all short-form catalog.—Sorensen & 


es ' 7 electrical and physical characteristics, Inc., Richards Ave., S. Norwalk, ¢ 
high-compliance gives applications data and compares SOLDERING IRONS are described and 
3-way speaker system this line with ordinary batteries. tip construction is explained. Complete 


Features: 12” free-edge woofer; 














ished on four sides. 13% x 26% 


is O%- 45 ibs. | Hand Tools... the Professionals do! 


matched 8" mid-range driver; 
compression HF unit; sealed, & ee? 
acoustically damped system, fin- | 


You need the BEST TOOLS to do the BEST JOB. . 


Your Radio, TV and Electronic 


Parts Distributor has them ! Check the "SEIZER . 


Provides the necessary 
“third hand” in so many 
tricky situations! ZZ 
: ao 
high-compliance system with 

2 built-in electrostatic tweeters 


Features: Electrostatic Arthur , ® Clamps on os a Heat Sink. 


$799°° Janszen radiators; special high- / ° ' - ‘ . 
compliance weighted-cone 12” Holds wires etc. while soldering. 
$5 down woofer. Enclosure sealed, hand- @ Holds dial cords when stringing them. 

a iene sides. 14 x 26% @ Retrieves small items from awkward places. 


No. 42H 


Out-reaches and out-holds needle nose pliers 
Moneyback Guarantee— 
15-Day Trial Privilege 
order from ean 
t 
ALLIED RADIO 
* ALLIED RADIO, Dept. 189-8 
100 N. Western Ave., Chicago 80, Ill. 
Ship: _ KN-280. ___KN-2000. ____KN-3000. 
0 Mahog. © Oak OC Wal. $_ encl 


] SEND FREE 1960 CATALOG. | am interested in 
saving money on everything in Hi-Fi. 


1960 








Name 





> Sod 5 SO ee es) 
ORCHARD PARK , NEW YORK 
Sanada: Charles W. Pointon. Ltd 


Address_ 


City ——————— |) lr 
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NEW LITERATURE (Continued) 


line of irons are shown. Publication 
GED-3553.—General Electric distribu- 
tors, or General Electric Co., Schenec- 
tady 5, N. Y. 

COIL FORM CHART for wall display, 
21 x 27 inches, shows ceramic and 
phenolic coil forms, dimensions, termi- 
nal arrangements and other informa- 
tion useful in designing Cam- 
bridge Thermionic Corp., Concord 
Ave., Cambridge 38, Mass. 


SPECIAL KNOBS for instruments and 
receivers are shown in six styles, five 
sizes. Dimensions are also given in 4- 
page Bulletin 59-3.—National Radio Co., 
Melrose, Mass. 


TIME-DELAY RELAYS including tran- 
sistor timing module are described in 
accuracies from 10% to 0.01°% in Engi- 
§ pages.—Tempo 
338, Hicksville, 


coils. 


445 


neering Bulletin 5908, 
Instrument Inc., Box 
Mm. as 

CHART RECORDERS are shown in 
Bulletin GEA-6933, 12 pages. Dimen- 
ions, recording speed, accuracies, are 
included.—General Electric Co., 


nectady 5, N. z. 
HOOK-ON AMMETERS, pocket size for 


testing ac witn 


Sche 


voltages are described 
specifications and construction details, 
ranges, applications and accuracy in 
i-page bulletin GEA-6292C.—General 
Electric Co., Schenectady 5, N. Y 


DIELECTRIC MATERIALS at microwave 


frequencies are listed with temperature 


AYE, THERE’S 
THE RUB... 


It’s become a classic . . . what hand 
polishing of the diamond radiys in the 
Duotone Needle can do for hi-fi and 
stereo. Smooth to 0001 tolerance 
whereas ordinary needles produced by 
automation seldom do better than 
t .0007. Often the latter have no polish 
at all, leading to excessive record wear. 
Aye, but there’s the rub! Other classic 
features in the Duotone Diamond Needle 
1. A guaranteed whole diamond (not a 
welded chip that can break off). 2. 55° 
(+5) for the stylus angle every time 
(others varying to 85° often skip in the 
groove). 3. Quality controlled by 500 
power microscopic inspection. 


WWM 


DIAMOND NEEDLE 
Keyport, New Jersey 
In Canada: Chas. W. Pointon, Lid., Toronto 








ratings, dielectric constants, dissipation 
factors, weight, on large (22 x 37 
inches) wall chart.—Emerson & Cum- 
ing, Ine., Canton, Mass. 


PULSE TRANSFORMERS, their design 
and use, are discussed with equivalent 
circuits, applications and typical design 
and manufacturing considerations. 18 
pages.—PCA Electronics, Inc., 16799 
Schoenborn St., Sepulveda, Calif. 


COMMUNICATIONS ANTENNAS are 
shown and described electrically and 
mechanically in 45 pages. Base station 
and vehicular antennas are included 
along with mounting accessories. Cata- 
log No. 59.—Communication Products 
Co., Inc., Marlboro, N. J. END 


“Wife comes in and around 


. 999 
sometimes. 


THANK YOU! 


... for all our friends who entered 


snoops 





our “Chance of a Lifetime’ Contest, 
we extend our thanks and sincere 
appreciation for your wonderful en- 
tries and fine patronage of our prod- 
ucts. 
Winners of Workman TV 
“Chance of a Lifetime’’ Contest 
WINNING 
SLOGAN: 
“Workman 
' Outstanding 
Repair parts 
Keep 
Man-hours 
At 


New Low” 


Submitted by Mr. |. G. Tracy, |. G. Tracy Tele- 
vision Service, Tulsa, Oklahoma. First Prize. New 
Volkswagen equipped with Jackson Test 
ment. 


Victor J. Goss 1. G. Tracy 


Equip- 


S&S Radio Supply, Tulsa, Oklahoma (distr 
for Tracy Television Service) 


butor 
Second Prize. New 


Volkswagen 
Victor J. Goss, Counterman at S&S Radio Supply 


whose name appeared on Mr. Tracy's entry 


Third Prize, $250 U. S. Savings Bond 


WORKMAN TV PRODUCTS, Inc. 


Sarasota, Florida 
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A happier 
solution is 
EMC TEST 
EQUIPMENT 


... finest 
precision 
instruments 

at the lowest 
possible prices! 


Model 204 Tube-Battery-Ohm 
Capacity Tester 


RF-AF Crystal 
Bar-Generator 


$26.93 


pee aeSeeeeenenesansaseneannngq 


Yes, tell me more FREE 


$ rT a detailed 
catalog of the complete EMC line 


RE-26 I 


NAME 


625 B’way, New York 12, N. Y. 
w w York 13, N. Y. 


ee me me ee 


N 


freer eceecees= 
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Electronic Measurements Corp. 14 
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PHYSICS OF ELECTRICITY AND MAG- 
NETISM by William Toussig Scott. John 
Wiley & Sons, Inc., 440 Fourth Ave., N. Y. 
16, N. ¥. 5% x 9 in. 635 pp. $8.75. 

students 
the very 
theories, using 
slanted to- 


This one is for 
and graduates. It 
latest in mathematical 
vectors and calculus. It is 
wards the physicist. 

Basic 


uppe r-ciass 


discusses 


first: 
follow 


concepts are studied 
charge, field, potential. Then 
electric currents, magnetism, 
Topics include batteries, n 
rial, 


HI-Fi BOOK CLUB HELPS 
YOU UNDERSTAND 
HI-FI BETTER. 
ENJOY IT ae a 


Here's a complete book club just for the h 

fan. Whether you're selecting your first syst 

— or have already been through years of jug- 

gling amplifiers, speakers, enclosures and 
other components in your never-ending search for the ultimate, this club can 
help you get more out of your hi-fi system. The Library tells you everything from 
how to select a system, choose components, get rid of hum, improve response 
even how to get a system to look like it belongs in a living room. Books range 
from the remarkable non-technical guide Hi-Fi Made Easy to H. A. Hartley's 
Audio Design Handbook for the advanced audiophile. Each book is beautifully 
printed — handsomely bound — a joy to behold in any living room or library. They 
retail for $5.00 each — but to G/L Club Members only they're just $3.75. And you 
RISK NO MONEY. You receive each book on approval. You keep only the books 
you like — pay only for those you keep. Join this remarkable club today — see 
how much more you'll enjoy hi-fi. Start at the beginning with Hi-Fi Made Easy 
in no time at all you'll be the recognized hi-fi expert in your circle. 


HOW To JOIN THE G/L AUDIO-HI Fi BOOK CLUB 

Select one book from those listed on the coupon. 

SEND NO MONEY — we will send you the book on approval and we'll pay 
postage. If you like it send your remittance for the special club price of $3 
New books are released about every three months. You receive these automatic 
on the same no-risk plan 

@ You may cancel any time after you have accepted four books — no time limit 


JOIN NOW — Select the book you want from these books already published 
HI-Fi MADE EASY — By Norman H. Crowhurst. A hi-fi book for the “man in the 
street’. A non-technical classic by one of the giants of high fidelity. He tells you 
what hi-fi is, what each component does. Weighs package vs. component systems, 
explains systems, circuits, stereo — all without a single schematic, mathematica! 
formula or word of engineering jargon. illustrated with light-hearted but instructive 


radiation. 
lagnetic mate 


circuits, meters, waveguides. 


ELECTRONIC COMPONENTS HANDBOOK 
(VOL. 3), edited by Keith Henny, Craig 
Walsh and Harry Mileaf. McGraw-Hill 
Book Co., 330 W. 42 St., New York, N. Y. 
82 x 11 in. 180 pp. $10. 

Vol. 3 completes the series prepared 
to help designers of military and com- 
mercial equipment in selecting compo- 
nents for maximum reliability. It 
vides data on inductors, 
magnetic amplifiers, reactors, 
connectors, terminals 
and terminal shields and 
hardware. The altitude, hu- 
midity, shock, other un- 
favorable 


pro- e 
transformer 
saturable 
and cables, 
boards, tube 
effects of 
vibration and 
conditions are di 


wire 


discussed 


TRANSISTOR CIRCUITS, by K. W. Catter- 
mole. MacMillan Co., 60 Fifth Ave., 
N. Y. 11, N. Y¥. 5/2 x 81/2 in. 442 pp. $14. 

This book is for 
with tube circuits and math. It begins 
with the theory and manufacture of 
semiconductors. Amplifiers, binary cir- : 
cuits, wave generators, modulators, etc. . 
are analyzed, and equations derived for 
them. Mathematical design data appears 
in several appendices. 


eaders familia: 


R-L-C COMPONENTS HANDBOOK, by 
David Mark. John F. Rider, Publisher, Inc., 


116 W. 14 St., N. ¥. 11, N. ¥. 52 x 8Y/2 
in. 146 pp. $3.50. 

Some technicians believe that 
itor is just a capacitor. But 
many different kinds, and 
given application one kind is best. The 
same holds for resistors and inductors. 
This book the characteristics 
and applications of R, L and C compo- 
nents, including thermistors and trans- 
formers. Temperature effects, tolerance 
and color codes are discussed. This book 
will help you make the correct replace- 
ment in every circuit.—/Q 


a capac- 
there are 
for any 


describes 


ELECTRICAL ENGINEERING, Second Edi- 
tion, by William H. Erickson and Nelson 
H. Bryant. John Wiley & Sons, Inc., 440 
Fourth Ave., New York 16, N.Y. 59 x9 in. 
614 pp. $8. 

These authors have written about 
circuits, electronics and machines es- 
pecially for engineering students major- 
ing in subjects other than electricity. 
They discuss and analyze transformers, 
motors, control equipment, tubes and 

(Continued on page 158) 


154 


i MAIL THIS COUPON NOW === 


cartoons. A treasury of hi-fi 


STEREO — HOW IT WORKS 
— By Herman Burstein. 
All about stereo — what 
it is. What it can do, 
what it can't do. Warns 
about pitfalis. Covers 
everything — from fun- 
damentais to instaila- 
tion and advanced tech- 
niques and applications. 
H. A. HARTLEY'S AUDIO 
DESIGN HANDBOOK — 
This expert explains de- 
sign principles so the 
non-engineering hi-fi fan 
can design his own 
equipment. 


AUDIO MEASUREMENTS— 
By Norman H. Crow- 
hurst. Covers audio 
measurements from 
service shop to labora- 
tory level. Shows how to 
make tests, what instru- 
ments to use, how to 
interpret results 

DESIGNING AND BUILD- 
ING Hi-Fi FURNITURE — 
By Jeff Markell. How to 
have a hi-fi system that 
looks as good as it 
sounds. Covers every- 
thing from what woods to 
use toroom arrangement 


Gernsback Library, Inc., Dept. 20B 
154 West 14th Street, New York 11, N.Y 


Enrol 


AUDI! 


me 


O-HI F 


Send me the book checke 


Name 
Street 


(«ee 


information and a delight to read. 


ELEMENTS OF TAPE RE- 
CORDER CIRCUITS — By 
Herman Burstein and 
Henry C. Pollak. Answers 
all your questions about 
the electronic aspects 
of a tape recorder. What 
to look for when you 
buy. 

MAINTAINING HI-FI 
EQUIPMENT — By Joseph 
Marshall. Covers the 
specialized techniques 
necessary to repair hi-fi 
equipment. includes 
acoustical, mechanical 
and electronic faults 


_ oe & FF Ff Ff. OR U.LUDG.LUG.LUG. LU UT 
[) Hi-Fi Made Easy 


"] Stereo How 
7 
J 


Designing and B 
] 

J Audio Des 
] Element 

] Maintaining H 
] Underst 
] 


l 
[ 
[ 
C 
C 


State 


UNDERSTANDING HI-FI 
CIRCUITS — By Norman 
H. Crowhurst. Now have 
the system best suited 
to your tastes and 
budget. Telis you which 
phase inverter is best 
weighs fixed vs. self 
bias, triode vs. pentode 
answers hundreds of 
other questions 

BASIC AUDIO COURSE 
By Donald C. Hoefler. Ex 
plains everything about 
audio from the theory of 
sound to disc and tape 
recording techniques 


it Works 


Iding H 


Audio Measurements 

gn Handbook 

f Tape Recorder ( 
Fi Ear 
ynding Hi-Fi Circuits 
Basic Audio Course 


ipment 
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SCHOOL 
DIRECTORY 


ELECTRONIC sd 
“° ENGINEERING DEGREE 
IN 27 MONTHS 


: Mathematics 
dio heory and 


s 7 Engineering arnn (27 mo 
» advan mar 
° 


Keeping pace with progress 


INDIANA Sei te COLLEGE 


1520 E. Washington Boulevard, Fort Wayne 2, Indiana 


1nG = 


Egucewinc Se 


Be a ‘‘key’’ man. Learn how to send 
receive messages in International 
opera 
Learn at hore 
uickly through famous Candler System. 
sed by best operators Qualify for 
Amateur or Commercial License. Write 
for FREE BOOK 
eae roves co 
»pt. 3-B, Box 92 olo 





ENGINEERING COURSES 


E.E 
Option Electronics or Power 
Mechanical, Civil & Physics 
Also in Liberal Arts & Business 
Administration 
presented through 


HOME STUDY 


Resident Ciasses Also 


vailable if Desired 
PACIFIC | pacific INTERNATIONAL 
; COLLEGE OF ARTS 
A & SCIENCES 


Primarily a correspondence 
sch 


5719-N Santa Monica Bivd. Hollywood 38, Calif 











GET INTO 
ELECTRONICS 


training 
hide oR -wr~ feld 
ats 


leads to success 
engineers, spec “tale 
ae ations guided mis 
comp: suters, radar and automation 
ac we anced courses in the ory 
Ass 


D 
G raduat es “in 
t wor 
« ompanies art " Septe moe 
D amp) gh i raduate 
or equivalent 


VALPARAISO TECHNICAL 
INSTITUTE 


Dept. Cc Vaiparaiso, indiana 








oe 


ELECTRONICS BOOKS 


EAM 
= 1.C.S. will send you FREE 3 valuable 

: 4 booklets that tell you where the big-pay 
Rt =m jobs are in Radio-TV Electronics... 
; who are the industry's most-wanted 


[ed men...how you can “cash-in” in a 
big way on your future. There's no 
a i obligation. 


Don't delay. Mail the cou 
pon now! 
INTERNATIONAL CORRESPONDENCE SCHOOLS 
Dept. 40683A, Scranton 15, Penna. 
Please send free success book, sample lesson, and catalog checked 


OC General Electronics (© Radio-TV Serv'g CD Practical Electrician 

© Industrial Electronics E Sound Equipt. Serv’g () Profess’! Eng. (Elec.) 
C) Radio- TV Eng’r'g ©C Electrical Eng'r'g © Electrical Drafting 

© Electronic Servicing (© Electrical Tech } 


Name 
CE cmctnrinitnttintertctiitititain 
City —w 
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| indicate the course of interest. 
| We will send you a complete 


| methods, 


PREPARE FOR A GOOD JOB! 
BROADCAST ENGINEER 
RADIO SERVICING AUTOMATION 


TELEVISION SERVICING 





BLACK & WHITE—COLOR 
APPROVED FOR VETERANS AND SURVIVORS 
OF VETERANS 


BUILDING AIR CONDITIONED 
SEND FOR FREE LITERATURE 
BALTIMORE TECHNICAL INSTITUTE 
1425 EUTAW PLACE, BALTIMORE 17. MD. 














engineering O29 in 27 months 


SP you chan ‘ il R i " 
"BACHELOR oF SCIENCE DEGREE 
ct oO Power 


iN 27 


i In 36 ‘monTHs a 
ral ‘Busine Moto 
1 classes More profe al 
h l-equis labs Ampu De 
Mode st costs. Year-r ound ope atton 1884. Ente 
une, Sept J mac Carth y. Director of 
Admi issions, for Catalog roth leas Career in Engineering 
and Commerce’ ok 
TRI-STATE COLLEGE si3u02"ut 
Angola, indiana 


ENGINEERING 


HOME STUDY COURSES 


1 Ravio 
ELECTRONICS 
TELEVISION 
CIRCUIT 

MATHEMATICS 
ELECTRICAL ENG, 
TELEPHONY 
CIVIL ENG. 
SURVEYING 
ARCHITECTURE 
FORESTRY 
MINING 
STRUCTURAL 
MECHANICAL ENG, 
INDUSTRIAL ENG. 

& MANAGEMENT 
REFRIGERATION 
DRAFTING 
PLASTICS 
— 

NG. 


Courses written by world 
authorities in all branches of 
engineering and science and 
proved successful by thous- 
ands of our graduates. One 
hour each day in your spare 
time will start you off to higher 
pay, security and prestige. 
Personalized instruction 
methods ensure rapid pro- 
gress. Fill in the coupon and 


outline of the course and a 
booklet describing the Institute 
and ovr advanced teaching 


HIGH SCHOOL 
CHEMICAL 
MATHEMATICS 
JOURNALISM 

| ACCOUNTING 


MAIL THIS COUPON TODAY 


CANADIAN INSTITUTE OF SCIENCE & TECHNOLOGY LIMITED 
730 Century Bidg., 412, 5th St. N.W., Wash., D.C 
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| RED Sek S _ 8 
ee ee 


COURSE OF INTEREST 


Canadians: Send to C.I.S.T., 


as 
. 
ad ame. ae 
740, Garden Bidg., 2 
263 Adelaide St. West, Toronto, Ontario. . 

2 


FREE 
CAREER 
\=lele) .¢ i ay 


a 
4. YOU 
Drepare cares 





to guide you 

toa 

successful future 

in 
ELECTRONICS 
RAC 
COMPUTERS 


j : 
x i 
a 


ING 


This interesting pictorial booklet 
tells you how you can prepare for a 
dynamic an Electrical En- 
gineer or Engineering Technician in 
many fields 


RESEARCH 


Career as 


exciting, growing 


MISSILES + RADAR + 
ELECTRICAL POWER * ROCKETRY 
AUTOMATION AVIONICS 
SALES * DEVELOPMENT 


Get all the facts about job opportu- 
nities, length of study, courses 
offered, degrees you can earn, 
scholarships, work — as 
well as pictures of the Milwaukee 
School of Eng s educational 
and recreational fax No obli- 


part-time 


rineering 
ilities 


gation — it’s youl tree 


MILWAUKEE SCHOOL OF ENGINEERING 


MAIL COUPON TODAY! 


MILWAUKEE SCHOOL OF ENGINEERING 
Dept. RE 260, 1025 N. Milwaukee St. 
Milwaukee, Wisconsin 
Please send FREI Your 
I'm interested in 


msS-213 
Career’’ booklet 
}] Radio-TV 
Computers cal Engineering 
al I ngineer 
(PLI 


Mechanic 


Name 
Address 


City 
[] I'm eligible for vet 


State 


jucation benefits 


Discharge date 
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50 WATT INTEGRATED STEREO AMPLIFIER 


@ RESPONSE 17-21,000 CPS + 1 DB (at normal listening level) @ UNIQUE "BLEND 
CONTROL @ PREMIUM EL86 OUTPUT TUBES @ 50 WATTS MONAURAL—25 WATTS 
EACH STEREO CHANNEL @ CLUTCH-OPERATED VOLUME CONTROL @ SEPARATE BASS 
& TREBLE CONTROLS 


j FORM 
A completely new stereo high fidelity amplifier with a high quality of reproduction 
50 versatility and new distinctive styling. Full range of controls include a unique “ble 
” continuously variatle channel! separation—from fu monaura o fy stereo, 4-f 
' Mode, Loudness and Phasing switches plus outputs for 4, 8 or 16 ohm speakers. Harm 
. tion less than 0.25%, IM distortion less than 1%. Hum and Noise 74 db below fu t 
is simple—no special skills or tools required. Complete with deluxe cabinet 


4 tubes and detailed instruction manual. Shpg. wt., 26 Ibs = 
LA-250 89.50 KT-250 WX Stereo Amplifier Kt 5.00 Down Jet 64.50 


COMPLETELY WIRED LA-250 WX Stereo Amplifier, wired & tested 5.00 Down Net 89.50 


and 








PROFESSIONAL STEREO CONTROL CENTER 


@ RESPONSE 5-40,000 CPS + 1 DB @ UNIQUE STEREO & MONAURAL CONTROL FEA- 
TURES @ PRECISE “NULL” BALANCING SYSTEM @ CONCENTRIC INPUT LEVEL CONTROLS 


A truly professional stereo preamplifier and master audio contro! center—solves every ste 
monaural contro! problem. Features unique Bridge Conrol for variable cross-channe! feed fo 
nation of exaggerated channel! separation effects—plius controlied 3rd channel! outs H 
concentric conirols—including clutch-operated Volume Balance control. Provides omplete 
advanced facilities for accepting, controlling and providing undistorted gain for any and a 
sources. Sensitivity 2.2 mv for 1 volt out flow level inputs). Dual low impedance ‘'picte f 
outputs 1500 ohms. Response 5-40,000 cps + 1 db. Less than .03% IM distortion. Less t 
harmonic distortion. Hum and noise 80 db below 2 volts (high level! inputs). Uses 7 new 25 
noise dual triodes. Size: 14” x 4'/,” x 105%”. Shpg. wt., 16 Ibs. Complete with a orts 


deluxe cabinet and detailed instruction manval 
LA-600 134.50 KT-600 WX Stereo Preomplifier Kit 5.00 Down 


COMPLETELY WIRED LA-600 WX Stereo Preamplifier, wired and tested 5.00 Down 








STEREO/MONAURAL POWER AMPLIFIER KIT 


@ 36 WATT STEREO AMPLIFIER—18 WATTS EACH CHANNEL @ EMPLOYS 4 PREMIUM- 
TYPE 7189 TUBES @ 2 PRINTED CIRCUIT POARDS FOR SIMPLIFIED WIRING @ RE.- 
SPONSE BETTER THAN 35-30,000 CPS + ', DB AT 18 WATTS @ LESS THAN 1% HAR- 
MONIC OR IM DISTORTION 


A superb basic stereo amplifier in easy-to-build kit form. Unit may be used with a stereo prean 
fier to provide two 18 watt stereo channels or, at the flick of a switch, as a fine 36 wajt m 
omplifier. Conirols include 2 input volume controls, Channel! Reverse switch and Mono 
switch. Dual outputs for 4, 8 6 or 32 ohm speokers. Input sensitivity .45 volts pe h 

full output. Tubes are 2-6AN8, 4-7189, Gl-34 rectifier. Size 10-9/16" d x h 
Complete kit with cage, ol! paris, tubes ond detailed instruction manual. Shpg. w 

KT-310 WX Stereo Power Amplifier Kit 2.00 Down 

LA-310 WX Stereo Power Amplifier, wired and tested 5.00 Down 








FM-AM STEREO TUNER KIT 


@ 11 Tubes (4 dual-purpose) + Tuning Eye + Selenium rectifier provide 17 tube 
performance © Multiplex Output for new Stereo FM @ Armstrong Circuit with Dual 
limiters and Foster-Seeley Discriminator @ Extreme Sensitivity and Wide Frequency 
Response. 


A precision engineered, highly stable tuner—perfect for lifelike stereo FM-AM broad 

FM reception ond/or AM reception. Features separate tuning and volume controls for AM 

Magic eye on AM and FM, plus automatic frequency contro! on FM for accurae tuning 
locked’ in. Other deluxe features include cathode follower outputs and 5-position 

lector. Efficient, broadband cirt y on AM with built-in antenna. FM section features 

microvolts sensitivity for 30 db eting, frequency response 20-20,000 cps + '/, dba 

KC bandwidth. Two printed circuit boards make wiring simple—even for such a com 


| 
> ex 
plete kit includes al! parts, deluxe cabinet and detailed instruction manual. Size 
LT-50 T 24.50 10%” DO x 41,” H. Shpg. wt., 22 Ibs 
COMPLETELY WIRED KT-SO00 WX FM-AM Stereo Tuner Kit 5.00 Down Net 74.50 
LT-50 WX Same as above, wired & tested 5.00 Down Net 124.50 


F 





LAFAYETTE 36-WATT INTEGRATED STEREO 
AMPLIFIER KIT 


@ 36-WATTS MONAURALLY—18 WATTS PER CHANNEL @ FREQUENCY RESPONSE 15- 
OB 


30,000 CPS + @ UNIQUE “BLEND” CONTROL @ CONCENTRIC CLUTCH-OPER 
ATED VOLUME CONTROL @ DUAL CONCENTRIC BASS AND TREBLE CONTROLS ©@4-E184 
TUBES IN PUSH PULL 


This exciting new amplifier kit combines dual preamplifiers and dual 18 watt power ome 
one compact chassis. Instant selection from monophonic to stereophonic is provided 

of a switch. An amazing new Blend’ control gives continuously variable channel sepo 

full monophonic to full stereo. The concentric clutch-operated volume contro! offers independe 
simultaneous level adjustments of both chonnels. Dual concentric bass and treble contro 

4 independent tonal adjustments. Harmonic distortion less than 0.15% at normal list 
1.M distortion is less than .3%. Hum and noise 70 db below rated output. Complete 
legs and detailed instructions. Shpg. Wt., 24 Ibs 


KT 236 WX Stereo Amplifier Kit 5.00 Down 


V7.0 438 6 ee Vee 165-08 LIBERTY AVE., JAMAICA 33, N.Y. 
AXtell 1-7000 


NEW YORK, N. Y BOSTON, MASS BRONX, N. Y NEWARK, N. J PLAINFIELD, N. J 
100 6th Ave (eiO@m ft -tel-ta- li) —r- dl = ale lgelsl-lasM Je, 24 Central Ave 139 W. 2nd St 
WOrth 6-5300 HUbbard 2-7850 dham 7-8813 MArket 2 PLainfield 6-4718 
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EW! Lafayette 50 Watt Complete Stereo Phono System 


GARRARD 
rci21/11 


(OPTIONAL) 


& 


LAFAYETTE 2-LAPAYETTE 
ELIPTOFLEX oa-E8 


SERIES 





Soaders tn Hi-Fi 


t complete selection and largest stocks of hi-fi components and A “must” for tl 


The m 


systems—ayailable for irmmediate delivery at the lowest possible prices. 
complete systems, 


Save even raore on Lafayette endorsed “best-buy” 


FEBRUARY, 1960 


COMPONENTS 


LAFAYETTE LA-250 50-WATT STEREO AMPLIFIER 
GARRARD RC121/11 STEREO CHANGER 
NEW GE VR-22 (.7 MIL) DIAMOND STEREO CARTRIDGE 
LAFAYETTE PK-111 WOOD CHANGER BASE 
2-LAFAYETTE SK-58 FAMOUS FREE EDGE 

12” COAXIAL SPEAKERS at 29.50 


Regular Catalog Price 


89.50 
41.65 
24.45 

3.95 


59.00. 
855 


COMPLETE STEREO SYSTEM 


174.50 


YOUR GUARANTEED BEST STEREO SYSTEM BUY! 
YOU SAVE 44.05 


This superb system will odd a new 
in living to your home with all the excitement Coaxial speak 
and realism 
LA-250, 50-watt stereo amplifier (25 watts each with plugs 
channel) forms the heart of this outstanding Shpg. wt., 67 It 
stereo hi-fi phonograph music system—the feo 

tures, versatility and advanced cir HF-681 wx 

unit are second to none. Also te oe 
famous Gorrard RC121 
wd change with f 


dimension with the 2 tam 


of a live concert. The new Lafayette 


11 intermix 
tomatic re 
automati« perat 
of stereo cartridges 
diamond stereo cartridge Picke ] 

(.7 Mil) diamond stereo cartridge, Shur 

(.7 Mil) diamond stereo cartridge or the ne 
Electro-Voice 31 MD7 (.7 Mil) diamond stere 
cartridge upplied with the Loaf 
bose cut Ae the RCI mn your 
ishes. These outstanding compone 


on supplied with you HF-683WX Some 


the new GE VR-22 y Lafayette £ 


HF-682WX Stere 
yette w 4 ss HF-681 but 
hoice of fin stere t € 

nts are coupled 0 Dowr 





FRE 


1960 CATALOG 
308 GIANT SIZED PAGES 


The Complete Catalog Featuring 
) a “The Best Buys In The Business” 
af 


FOR THE NEWEST AND FINEST IN 
STEREOPHONIC Hi-Fi EQUIPMENT AND SYST 
@ TAPE RECORDERS @ PUBLIC ADDRESS SYSTEMS 
@ AMATEUR EQUIPMENT @ INDUSTRIAL SUPP 
@ MINIATURE COMPONENTS @ RADIO & T 
@ EXCLUSIVE LAFAYETTE TRANSISTOR & HI-FI KITS 
Send for Lafayette 
ylete, up-to-the-n 
crammed full of eve 
customary dow 


siast, experime 
cian, student 


o £ é LAFAYETTE RADIO, Dept. JB6 
P.O. Box 222, Jamaica 31, N. Y. 
308 GIANT SIZED PAGES FREE 


Name 


Address 


! City State 
A EE GE GS 





CITIZENS BAND RADIO 


at it's VERY BEST! 


Kits and Wired 


NEW Arkay $Q-9 ‘SKY-VOX’ 
Citizens’ 2-Way Radio 
Completely Wired and Aligned Front End Makes 
it The Easiest Kit to Assemble 
ngineered for outstanding 

ad operation the Sky ve 


bilit and fide < a 
imunication for > usine 
astr 


performa 


Completely assembled 
ready to instal in mair 
with & 





the Arkay MS-5 
STEREO piovoccs 
TAPE DECK 


Professional quality 

ot a popular price! 

esign and 

ARKAY 

a La same superb performance  recorde 

sting y times more. No other tape ‘toate =regardiess 

of price ~ollers so many important features. He s just a 

Combination Head for 2 or All-metal tape fingers 
Drop-in Loading 

All-metal tape 

Large (12" diam.) capstan 

ve-button operation Size: 12-3/16" x 1412 

55 db. S N x 61% 


Track Only $129.95 © 4 Track Slightly Higher 


ARKAY CS-28 
Stereo Amp /Pre-Amp 
Complete 
Control Center 


Full 28 watts stereo of 
60 watts peak 
4 watts each channe! 


cps 2 db 


C rds 
rf and wow: % of © 





ance contro! @ two- channel! gain control @ full range bass 
IM distortion 1 @ harmonic 

p 2V output 

° re sponse, 


$ a ohm 
Y.) ‘Jo 200 cps @ push-pull russ wi iNiamec on circui 
Wired and tested $99.95 ©  Easy-to-build Kit 56495 





ARKAY ST-11 AM-FM 
STEREO TUNER 

Mere, for the first time, is an AM- 

FM STEREO Tuner within the reach 

of every audiophile. Unmatched by 

units costing twice the price, the 

ST-11 is two distinct receivers in 
one featuring 4 wV. for 20 db quieting. Variable AFC. Single front 
pane! switch controls AM, FM or STEREO selection 


{tested $74.50 _Easy-to-build Kit $49. 95 


SPA- 55 STEREO AMP 55 watts stereo-monautal 
27% watts each channel. Wired $79.95 Kit 964 5 


ARKAY VT-10 6-INCH 


MULTI-PURPOSE 
VACUUM TUBE VOLTMETER 


Adve mnced design and precisior 
tures e the Arkay VT-1' 








Y. mum ge 


ave ‘95 


See and hear ARKAY Kits at your dealer. 


FREE! Stereo booklet and catalog. Write Dept, RE 
es 5% higher west of Mississippi 


Wired and tested $47.95. Easy-to-build Kit 





88-06 Van Wyck Expressway U richmond Hill 18, N.Y 


NEW BOOKS (Continued from p. 154) 


transistors, meters and amplifiers, both 
theoretically and as found in use. 

The book is clear and complete. It 
includes problems with answers at the 
end of each chapter. 


MAGNETIC-AMPLIFIER CIRCUITS, by 
William A. Geyger. McGraw-Hill Book 
Co., 330 W. 42 St.. N. Y. 36, N.Y. 6x 9 
in. 394 pp. $7 

MAGNETIC AMPLIFIER ENGINEERING, 
by George M. Attura. McGraw-Hill Book 
Co., 330 W. 42 St., N. Y. 36, N. Y.6x 9 
in. 220 pp. $7.50 

Magnetic 
practical and comprehensive 
circuit designers. It 
of math, but relies heavily on d 
and curves. The book 
and complex circuits including non 
feedback, feedback and self-balancing 
types, and analyzes them in clear 
fashion. The author aids clarity by 
his listings of advantages, modes of 
operation, characteristics and measure 
ments where applicable. An extensive 
bibliography (including patents) fol- 
lows each chapter. 

Magnetic Amplifier Engineering is 
for engineers and deals with theory 
and principles. It starts with magnetic 
and reactur theory, then discusses core 
material and measurements, saturable 
reactors and rectifiers. The second half 
of the book ifiers, 
controls and output circuits. 

The author compares the 
amplifier with other types, and 
new material on hybrid amplifiers. The 
method of analysis used here 
and can be applied to any m: 
amplifier, however complex. 


101 WAYS TO USE YOUR OSCILLO- 
SCOPE, by Robert G. Middleton. Howard 
W. Sams & Co., Inc., Indianapolis 6, Ind. 
52 x 8/2 in. 180 pp. $2.50. 

This working handbook shows 
to use your many new ways. 
The 101 applications deal partic 
with TV include wave 
form measurement, 
cuit adjustments, bal 


Amplifie a Cireuit 1S a 
book fo 
uses a minimum 
agrams 
discusses basic 


discusses basic am} 
magnetic 
includes 


basic 


ignetic 


how 
scope in 
ularly 
receivers and 
trac 


signal ng, cll 


ancing indication, 
etc. 

Tests are ¢g ouped 
like video amplifier, 
chroma, rf and if. 
to set up the equipment for test, and 
photos show the resultant 
This book will reduce 
time and effort.—/Q 


GASEOUS CONDUCTORS, by James Dil- 
lon Cobine. Dover Publications, Inc., 180 
Varick St., New York, N. Y. 5's x 8 in. 
606 pp. $2.75. 
This text for the 
ate engineer requires a knowle 
at least calculus. It | 
theory and general 
goes on to discuss 


under headings 


syne reuit, 
Diagrams show how 
ittern. 


your servicing 


specialist an 


wit! Dasic 


er ins 
laws of gases and 


irge, emis 


space che 
glow, corona and are discharges. 
deals with applications like 
glow and fluorescent 
breakers, lightning a 
voltage regulation 
seems to have covered 
well. The book ends with 


sion, 
Finally, it 
rectifiers 
circuit 
welding and 
The author 
the field very 
problems, 
periments. 


lamps, 
esters, 


END 


math tables and selected ex- 





PURCHASING 
A HI-FI 
SYSTEM? 


Send Us| 
Your 
List Of 


Altec Lansing 
Components 


Electrovoice 
Jensen @ Stephens 
For A 
Package 


Quotation 


University 
Acoustic Research 
Janszen 
Wharfedale 
Karlson Cabinets 
Viking 
Concertone 
Bell @ G.E. 
Weathers 
Harmon—Kardon 
Eico @ Pilot 
Bogen @ Leak 
WE WON'T BE | pynekit 
UNDERSOLD! 
All merchandise 
is brand new, fac- 
tory fresh & guar- enon 
‘ ~~ allenger 
anteed. Wollensak 
Free } t } Gorrard 
Avai t. Miracord 
Glaser-Steers 
Rek-O-Kut 
A I 4 bE X Components 
Conrac 
CORPORATION Wellcor Cabinets 


Sherwood 

H. H. Scott 

Tanberg 

Norelco 
64-RE Cortlandt St., N.Y. 7, CO 7-2137 


Acrosound 
Fisher @ Dual 
Changer 
Ferrograph 
Pentron 

Ampex @ De Wald 
Revere 

Fairchild 
Pickering @ Gray 
Audio Tape 











The March issue of 
RADIO-ELECTRONICS 
on Sale Feb. 25 


‘papell IN HI-FI VALUES!- 


NO 
DELAY 
SERVICE | 





All orders rushed t 


in factory-sealed 
Write for free 


25-E Oxford Road 
Massapequa, New York 


LEARN THE SHORT-CUTS 


Professional 


TELEVISION 
All-Practice 


TRAINING 


Jump your earnings fixing black-and-white and 
Get into the top-pay bracket. NRI's concentrated 
low-cost training can do it for you. You'll fix sets { 
Special course for Radio and TV servicemen 
beginners. Full information free. Mail c 
NATIONAL RADIO INSTITUTE, Dept.OB FT, Wash. 16,0 C. 








audin 





I NATIONAL RADIO INSTITUTE 
i] Dept. OBFT, Washington 16, D.C. 


| Without cost or obligation send me 
Professional Ail-Practice TV Course. 
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ADVERTISING INDEX BARRY SPE EC TALS 


@ Deluxe Thermador Choke Ma 
Sealed B itiful r Qty 


Radio-Electronics does not assume responsibility for any errors appearing in the index 


6 angen pee, bomen J Type TISNO6OT. 6 


Allied Radio Corp. ional Schools 
Arkay International Inc k 
Astatic Corp iF ove Olson Radio Corp. 
Astron Corp. { Opportunity Adlets 
Audax, Div. of Rek-O-Kut Oxtord Components, 


Airex Radio Corp. 15 National Radio Institute " 19-20, 
2 5 1s 


Secx € VAC @ 60 


CPS Fits nin I et Special 


o Socket for 5021, 715A B/C 


ng & Co., In 
Tube Outlet 
ion Electronics, Inc 
nm Electronic s, inc 
edu-Kits’’ In 


0G.E. Pyranol Capacitor 
Vi Ne 


@ BC-603 Power Senet ’ 


teady 
iv Hs 
tron Tube Div BC603 J 
tutes 

t Equipment 


UHF Transmitter 
band. Converts 


Battery for above xmtr 
I and 6 Vb 
New _ Sonotone Rechargeable 


LELELELLLLELS 


Hi- Fi Special W 
Mallory Inductuner 

for a UHI 
I ‘ 
Double- Spaced Variable Capacitor 
Choke H 
Ohr H 


RCA Remote TV Cont 
ma . Re 


f 


& a 
} 

Electrolytic Condenser 

VD¢ Spy 

Jenn ngs Fixed Vacuum Capacitors 


SCHOOL DIRECTORY PAGE 155 JCS 


dian Institute of i & Techn > 
ar System Co 
Indiana Technical C« 
International Corresp« 
Milwaukee School o 
Pacific International ¢ 
Tri-State College 
Valparaiso Technica 


oil ‘ee 2 Mfd 
oil Capacitor 2 Mfd 
Crystal Oven 
( ‘ 


& 
BRANCH ADVERTISING OFFICES: Chicage N bes \ 
Menard & g Sy $-1444. Los Angeles 

ed-Cough f Ss \ za i I ) FOLLOWING ITEMS ARE REMOVED FROM 
NEW EQUIPMENT. ALL IN PERFECT CLEAN 


CONDITION. LIMITED QUANTITIES 
@ Adjustable Time Delay Relay 


= * “San Franciseo Hu hlin, 444 M 
FOREIGN AGENTS: Great a At 
Db buting Co Ly Lan 
Printed in the United States of America 





@ Overload Relay 
I W h 
@eCD 2 Mfd » 600 c >i1 Capacitor 


TV TUNERS 
OVERHAULED 


A MAKES VHF 
| i AND . OR 
MODELS UHF 


20 ALIGNED TO ORIGINAL STANDARDS 
s 

Warranty FAST SERVICE os Wek. Gus cata Yee 

VHF OR UHF TUNER OVERHAULED 5 ae: She See ee oe 

UHF/VHF COMBINATION OVERHAULED $19.90 ner [bes ond damaged meio 


Forward defective tuner complete with tubes, shield cover and any damaged parts. Quote 
make and model, and describe fault. We will ship C.0.D.—F.0.B. Chicago or Toronto. 


@ Sangamo Mica Capac 
@ Filter Choke 


@ Swinging Choke 
Ma. H 


SPECIAI TRANSMITTIN( ‘ SPECIAI 
PURPOSE TUBES ‘ A 








& re 

Coming out soon 1960 Green Sheet .25¢— 
Write. Has for tubes, semiconductors, tube 
cartons. All at sensible prices with Barry 
guarantee (cost of mdse only). $5.00 mini- 
mum order. Mdse. subject to prior sale. 











INDUSTRIAL INQUIRIES INVITED. 
Factory authorized distributors for 
Westinghouse. CBS tube nd semiconductors. 


B ARRY ectronies 
4 CORP. 
Dept. RE-2, 512 Broadway 
(near Spring St.) 

New York 12, N.Y Walker 5-7000 


2, / TV T, £ ° 5710 N. Western Ave. 
at “Une e7ituce Chicago 45, Illinois 
Suppliers of rebuilt TV Tuners to leading manufacturers, technicians 


& service dealers, coast to coast. Original and Only Complete TY '® Canada:—136 Main St., 
Tuner Service covering the North American Continent. Toronto 13, Ont. 
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Learn 


TRANSISTOR, COMPUTER OR 
RADAR TECHNOLOGY at home 








Prepare now for advancement...and for a secure and 


profitable career in one of these growing fields of electronics 


CHOOSE FROM 7 PROVEN COURSES 
SEMICONDUCTORS— Transistor Principles and Practices. Learn The 


PRINCIPLES OF RADAR CIRCUITS AND EQUIPMENT— Introd 
letailed stud es r fundamentals 


RADAR SYSTEMS PRINCIPLES AND PRACTICES (Advanced Level)— A; 
of radar ponent system lesigt performance mea 
INTRODUCTION TO ANALOG COMPUTERS— Covers tI 
ot all makes of analog puters 

ANALOG COMPUTER SYSTEMS (Advanced Level)—C« 


epts etl 


AUTOMATIC DIGITAL COMPUTERS— Digital computer tl 


Liati¢ i 


x 


PROGRAMMING FOR DIGITAL COMPUTERS— Covers 
ind operat 


MAIL COUPON TODAY FOR FREE INFORMATION 


PHILCO TECHNOLOGICAL CENTER 


~ 


Ple 


ase 


and Ontario Streets, P.O., Box 4730, Phila. 34, Pa 
send full information on subjects checked below. (No obligation) 
1. Semiconductors 4. Intro. to Analog Comp 
2. Principles of Radar 
3. Radar Systems 

7 


5 Analog Comp Systems 
6. Automatic Digital Comp 
Programming for Digital Computers 


NAME__ 


COMPANY 


ADDRESS _ 








neories and fundame 


mated tactor 
outpacing 

led to build and mainrain che 

ts in radar have given new lite t 

len 


specialists to land the big jobs. \ 


held. Electronics men are in « i 
VOV 


repare advance and prosper i 


Learn with proven home study courses from 
the Philco Technological Center. « 
i work ng knowle lye wit! pr 
velope d by specialist sin electrons 
men who know the kind of | 
eed. Philco Technological Center 
of Philco TechRep Division, « 


r held engineering or 


me 
vaniza ( 
NOW READY—A special computer 

rse that covers all important 
coding and operation ideal fo 
en, Of ECO 


Send for full details. No sales 


£ PHILCO.S 


those who wish to 


Y TECHNOLOGICAL \\ 

Y CENTER } 

\ Fo ‘pox 4730 ¥ 
SS Philadelphia 34, Pa. | aL 
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HERE'S A COMPACT oesicn 








never before such quality of performance and 
versatility of application at such low price 


Yes, here's a classic design in modern, compact microphones—small, slender, unobtru- 
sive, a beauty in simplicity. But the greatest achievement is in the magnificent performance 
quality of the Series among a great host of applications. 

The Dynamic Models 335H (high impedance) and 335L (low impedance) operate 
with highest quality characteristics in TV and radio broadcast usage, in professional or 
home recording, public address, almost unlimited other lavalier, hand or stand applications. 

The Ceramic Model 331 is a voice range unit specifically engineered for excellence in 
communications applications, 27 megacycle citizens’ band use, and paging. 

Ceramic Model 333 is a wide-range microphone offering a similarly high new level 
of perfection for tape recording, P. A. Systems, etc. 

Crystal Model 332, with satin chrome body and cap, black grille, is already famous 
through widespread use. Performance throughout the series is of the highest order. THUS, 
THE GREATEST NEWS OF ALL CONCERNING THESE NEW ASTATIC UNITS IS 
THEIR AMAZINGLY LOW COST! Check out these new Astatic Microphones at your 
first opportunity. 

Frequency 

Model Type Output Range impedance Finish List Price NOTE: Model 331 has momentary- 
on, spring-return switch, is fur- 


331 Ceramic -56 db | 300- 5,000 High Black Body $17.90 nished with hang-up bracket. 
and Grille, Cable provides for audio and re- 
333 Ceramic -58 db 30-12,000 High Chrome Cap 17.90 loy connections. All other 
models have slide switch with 
Dynamic | -56 db | 50-12,000 High TV Grey Body,| 26.50 “‘lock-on’’ position, are complete 
Chrome Cap with lavalier and stand adaptor 

Dynamic | -57 db | 50-12,000}] ‘tow 


and Grille 23.50 with 5@’’-27 thread. 
THE 
e ERNOWN THE WORLD OVER j 
slatic CORPORATION, CONNEAUT, OHIO 
In Canada: Canadian Astatic Limited, Toronto, Ontario EZ GO BY BRAND .. 
Export Sales: Roburn Agencies, Inc., 431 Greenwich St., N. Y. 13, N. Y., U.S.A. GO BUY ASTATIC 





















































REDUCE 
DAMPER TUBE 
CALLBACKS 


Here are some important facts about damper circuits 





In the transformer-coupled circuit, Fig- 
ure 1, the damper cathode is con- 
nected to the “low” (Boost) side of the 
sweep-output circuit. The voltage dif- 
ference between cathode and ground 
is usually less than about 600 volts. 


In the direct-drive circuit, Figure 2, 
and in the auto-transformer circuits, Fig- 
ures 3 and 4, the damper cathode is 
connected to a “high” point in the 
sweep-output circuit. The peak voltage 
difference between cathode and 
ground may be several thousand volts. 


Because the damper cathode is 
“above ground” by several hundred 
to several thousand volts, care must be 
taken to prevent voltage breakdown 
between heater and cathode in the 


Figure 1. Transformer-coupled horizontal-output 
circuit. Note that the damper tube heater is con 
nected to the cathode 


B++ 


Figure 2. Direct-drive circuit. In some variations 
of this circuit, a capacitor is connected between 
heater and cathode in place of the direct con- 


nection. The capacitor serves to reduce the pulse- 


voltage difference between heater and cathode 


damper tube. Two basic methods are 
used 


In one method, shown in Figures 1, 2, 
and 3, heater is connected to cathode. 
This connection eliminates voltage dif- 
ference between heater and cathode, 
but it also makes the damper tube 
heater circuit ‘“hot’’ with respect to 
ground. For this reason it is necessary 
to use a separate secondary winding 
on the power transformer just for the 
damper heater. This winding, and its 
connecting leads, must be insulated to 
withstand the peak voltage difference 
between cathode and ground 


In the circuits of Figures 1, 2, and 3, 
if the damper heater winding becomes 
grounded, or arcs to ground, high cur- 
rent will flow from B+ to ground 
through the damper tube, and the fuse 
will blow. Correction of this trouble 
usually requires costly and time-con- 
suming replacement of the power 
transformer. 


The second method, shown in Figure 
4, takes advantage of the fact that 
modern damper tubes, such as the 
RCA-6AX4-GTA, 6AU4-GTA, and 
6DE4, are designed to withstand high- 
amplitude positive pulse voltages be- 
tween heater and cathode. These RCA 


Figure 3. Auto-transformer circuit in » 
damper tube heater is connected to the 
In some variations of this circuit, the 
connected to a lower-voltage tap, “x 
in order to make the heater negative 
spect to the cathode, and to reduce tt 
ing effect of the heater-circuit capacite 


ANOTHER WAY RCA HELPS YOU IMPROVE YOUR BUSINESS 


» a 


‘ b RADIO CORPORATION OF AMERICA 
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tubes make it possible to ground the 
damper heater circuit, and for this 
reason, the damper heater may be 
connected to the regular 6.3-volt-ac 
grounded-heater circuit, thus eliminat 
ing the need for an additional high- 
voltage-insulated secondary on the 
power transformer. 


From a servicing viewpoint, the sec 
ond method has definite advantages 


In the circuit of Figure 4, if the insula- 
tion between heater and cathode 
should break down, high current will 
flow from B-+- to ground through the 
damper tube, and the fuse will blow 
but the trouble can be corrected easily 
quickly, and inexpensively by installing 
a new RCA damper tube. This is a lot 
easier and cheaper than installing a 
new power transformer! 
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Figure 4. Modern auto-transformer 
which the damper tube heater is grounde 
Tubes such as the RCA-6AX4-GTA, 6AU4-G 
and 6DE4, which are designed to withstand t 
peak pulse voltage between heater and cath« 
ore required in this circuit, 

Momentary arcing, or flashover, in 
a horizontal output tube or damper 
tube may be ‘self-correcting’, that is 
the flashover may not occur again. But 
the momentary flashover results in a 
heavy surge of current which will 
the conventional type of fuse. You can 


DIOW 


eliminate such unnecessary fuse failure 
by using RCA “‘chemical”’ fuses in the 
horizontal-output circuit. Three 

ties, RCA Stock Nos. 104295, 10 
105042, are available at your 
distributor 


RCA damper tubes are designed t 
give long, dependable service—elim 
inate costly callbacks—prevent loss of 
your time and profits. Take for example 
the RCA-6DE4 and RCA-17DE4. These 
tubes can supply a peak plate current 
of 1100 milliamperes and withstand a 
heater-to-cathode potential of 5000 
volts—with a 900-volt dc component! 
Assure your customers of this kind of 
performance by asking your distributor 
for RCA damper tubes. 





Get your copy of 
RCA‘s Foreign-vs-U.S.A 
Receiving Tube 


Poti ee 
Mer tev 
FOREIGN vs uss 


he 
Interchangeability Lewes 


Directory (ICE-197) 
from your authorized 
RCA Tube Distributor 


Vela 


=~. 











